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REDUCING THE COST OF ELECTRIC 
LIGHT. 


COMMENTING on the cost of electric light production, 
Mr. Nelson W. Perry shows, in the Engineering Magazine, 
how easy it is to make out, by apparently perfectly legiti- 
mate assumptions, that a certain considerable profit will 
accrue to a given undertaking, and yet how far from realising 
such profit the actual working facts are apt to turn out. 
This is due to shortcomings on the part of machinery. 
The National Electric Light Association showed how, with 
a coal consumption of 1°5 lb. per H.P. hour and an 
efficiency of 81 per cent., a result would be obtained of 
402°84 watt-hours per pound of coal. But what really is 
obtained, despite the apparent fairness of the assumptions ? 
At most, 208 watt-hours, then 192, and as low as 25 ; the average 
91°7 being but 22°7 per cent. of what might be expected 
from best practice, or 8 lbs. of coal where 1°8 lb. should be 
sufficient for 1 electrical horse-power hour. Prof. Unwin is 
cited as authority for the statement that probably in no case 
in England has an indicated horse-power been produced for 
less than 3°3 lbs. of coal, a result as bad as those obtaining in 
America. The second year’s report of the Association showed 
an average of 127°7 watts per H.P. hour, or 5°8 lbs. of coal. 
Taking stations consuming more than 10,000 lbs. coal daily, 
he finds the average to be 5°79 lbs, per E.H.P. 

He quotes Prof. Kennedy’s Millbank tests in explanation. 
These tests showed a coal consumption per I.H.P. of 6°88 
from 11 a.m. to 6 p.m., of 3°26 from 6 p.m. to midnight, 
and of 6°26 from midnight to 11 a.m., the eifect of light 
loads being very marked, though the fuel consumption 
per E.H.P.-hour—4'55 pounds—still leaves much to be 
desired. 

The general drift of Mr. Perry’s remarks is to the effect 
that to the reduced efficiency at light loads and to the loss due 
to excessive plant, which is the natural consequence of want of 
storage power, such poor results are owing. It is largely an 
appeal for day loads to increase the regularity of the demand 
for current, and Mr. Perry quotes Mr. Ward Leonard as 
suggesting an excellent means of obtaining such day load, to 
wit, nothing else than a transference of the present peak to the 
daytime. Tosecure thisend he would sell current cheaper to 
day users, so that they could put down storage cells and use 
the stored current for lighting purposes at night, the users thus 
installing their own storage plant under the inducement of 
cheaper rates. Everyone would reap a benefit ; and 2d. per 
kilowatt-hour is suggested as a profitable rate for such a day 
user. According to the percentage for the twenty-four 
hours when the user took current he would vary the price, 
from 1s. 3d. per K.W.-hour for a user of 5 per cent. of the 
twenty-four hours down to 2d. for 100 per cent. service. 


The idea, although not novel, is an excellent one. There 
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must be many users who would be willing to take their 
current continuously, and who have facilities for housing 
astorage plant, and this is better than a manufacturing day 
load. Few power users could guarantee an entirely day- 
light load. The power would overlap the lighting load, 
but an absolutely even load can theoretically be secured 
if a sufficient number of storage customers can be 
obtained, and arranged to give a proper balance. Until 
something of this kind is done, the hopes of electric 
lighting cannot be bright. With such a system there 
is no reason why the production of electricity should 
not be conducted as economically as the production of 
turning power in a textile factory, so soon as electrical 
engineers have properly thrashed out a reasonably standard 
practice. 

Mr. Perry quotes the case of the Chelsea Jute Mills in 
Brooklyn developing an average of 653 H.P., and con- 
suming 1°482 Ibs. of coal per H.P.-hour, which is equivalent 
to 1°83 Ibs. per electrical H.P.-hour on the basis of an 81 
per cent. combined engine and dynamo efficiency, even 
though the power developed varied between 495 and 765 
H.P. The day was 10 hours, and the engines compound 
condensing Corliss, with vertical tubular boilers. The 
figures given include all fuel used, including banking 
fires, &c. The electric industry only wants a reason- 
ably steady load to become a thriving industry, and 
it never will become a thriving industry so long as 
the necessities of its method of conduction are such 
as to require the division of the power unit into so large a 
number of small engines and dynamos. Large steam engines 
are essentially more economical than small ones, and the 
marine engine of to-day is divided up into units practically 
so small as 5,000 H.P., only because the exigencies of manu- 
facture have fixed for the present this limit to crank shafts 
and crank pins. So long as present conditions prevail, small 
engines will be still much used, but it may be pointed out 
that for small units of power the gas engine is, perhaps, less 
liable to thermic losses than the small steam engine. Mr. 
Perry’s paper is one that gives food for much thought. 
Makers of storage batterics ought to have it reprinted and 
spread broadcast amongst producers and users of electricity. 


THE revolutionary notions fathered by 

ot Darrieus of what goes on in a secondary 
cell, are carefully described by him in a 

paper published in L’Hlectricien, No. 215, p. 81. Here he 
discusses the principles of reversible cells, and explains his 
theories by the aid of diagrams. We have had occasion to 
deal with these principles in several recent issues, hence we 
can do no more than refer to the paper. Here our readers, 
if they choose, will find the theories of Darrieus described, with 
new illustrations drawn from his experimental investigations. 
Those who read them will find few, if any, faults to find with 
them, for they seem to carry conviction. At the same time 
we are aware that as much might be said of many other 
theories which, for a short space, have been regarded as 
revolutionary, and have been hailed with enthusiasm as the 
true supplanters of previous views, only to be abandoned 
with disgust on pursuing the subject to finality. It remains 
to be seen whether Darrieus is to upset for ever the conclusions 
of Gladstone and Tribe, or whether he is going to lead us to 
a truer conception of the reactions which characterise the 
working of a secondary cell, 


TuHIs new society, the object of which is 
“Chemical the development of electro-chemistry in 
its scientific, technical, and economic 
aspects, has started work under very favourable auspices, 
the extent and quality of the membership being highly 
encouraging. The first meeting was recently held at 
Berlin, when Prof. W. Ostwald read a paper upon 
the researches of J. W. Ritter, a contemporary of Galvani 
and Volta, who was the first to perceive that Volta’s 
electro-chemical arrangement of the metals corresponded 
to the order of their affinity for oxygen. An exceedingly 
interesting paper has also been communicated by Dr. O. 
Frohlich on the practical applications of ozone. This gas 
has been introduced in Germany into many different branches 
of industry, the most important of which are, so far, 
bleaching, the maturing of spirits, tobacco and coffee, and 
the ageing of wood, especially in its application to the 
sounding boards of pianofortes. Amongst other branches of 
industry in which ozone is now being successfully employed 
are the thickening of linseed oil, which, in the linoleum 
factories is brought about by allowing it to trickle over strips 
of gauze for several months; the use of ozone, however, 
effects the purpose in a few days. Dr. Fréblich dwelt, as 
might have been expected, with considerable detail upon a 
prucess for converting crude potato starch into the soluble 
variety (a very important operation to the distiller), as well 
as into dextrine and other gummy substances, by means of 
ozone. He hopes shortly to accomplish the production of 
nitric acid from the air by means of ozone. In this we wish 
him more abundant success than, we are afraid, he will realise. 
Tt has long been a favourite dream amongst chemists, and if 
it could be done an immense economy would probably be 
affected in the production of this most useful acid. The 
atmosphere contains all the constituents necessary for manu- 
facturing nitric acid, viz., water, nitrogen, and oxygen, and 
though we are not very sanguine that Dr. Frohlich will 
succeed, there is every primd facie reason why he should. If 
he does it will be another triumph for electricity. The new 
German society has begun uncommonly well; there is 
certainly room for it and we wish it a successful future. 


OnE of the most striking aspects of the 

chemical industry of to-day is the encroach- 
ment of electrolytic upon the strictly 

chemical processes. Already, in some branches, electrolysis 
is confidently fighting for supremacy, whilst, in others, an 
invasion is threatened. Fortunately the minds of manufac- 
turers to-day are more open to the reception of new ideas 
than they used to be; they have received so many cogent 
object lessons in the past that they are willing to profit by 
experience. We do not anticipate that the fight will be 
carried on by them with the weapons of prejudice, and of that 
conservatism which is held to be characteristic of us asa 
race. We deduce this from many signs of the times. Not 
the least is the latest. In the chairman’s address at the 
opening of the new session of one of the provincial sections 
of the Society of Chemical Industry, occurs the following 
significant passage, which refers to electrolytic processes of 
making chemicals :—“ That there are scores of busy, clever, 
and eager brains working away, endeavouring to bring these 
processes into successful operation is patent to us all, and 
it behoves us to prepare for the invasion of this inventor 
as for that of all other inventors, and when he has won his 
spurs and proved his case, to welcome him with open mind, 
and by timely enterprise to show that we willingly accept 
and can promptly profit by the invasion of the true and real 
inventor.” The leaders of chemical industry are wise in 
recognising that the law of progress is a law of nature, and 
that all they can do with wisdom is to put a judicious brake 
upon such wheels as are disposed to run too cag 
sufficient, in short, to ensure that each step of progress shall 
rest upon a safe and sure foundation. 
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THE PROTECTION OF UNDERGROUND PIPES 
FROM ELECTROLYTIC CORROSION. 


Mr. Haroip P. Brown describes in the Street Railway 
Review a method of protecting underground pipes from cor- 
rosion by the return currents of electric street railways, 
which, he claims, has completely obviated all difficulties con- 
nected with this question by reducing to a minimum the 
proportion of the return current flowing through the pipes, 
= maintaining the pipes at a lower potential than the 
rails, 

The current in the pipes may be reduced but can never 
be entirely eliminated by the most perfect system of bonding 
and of rail feeders, because the pipes still form a shunt of 
comparatively low resistance, and take therefore a consider- 
able fraction of the return current. In most cases, without 
rail feeders, it is found that the underground pipes take 
about 45 per cent. of the return current. To reduce this 
percentage one half, would require rail feeder wires of 36 

uare inches cross section, if of iron, or 4 square inches if 
of copper. The reduction of the current to one half by this 
method would thus.involve great additional expense. 

Mr. Brown’s method, which he asserts has been com- 
pletely successful, may be briefly described as bringing the 
rails and the pipes running underneath them to nearly the 
same potential at adjacent points, so that there will be as 
little flow as possible of current between the two. It is so 
arranged that what little flow there may be, is not from the 
pipes to the rails, since it is the current flowing from the pipes 
which produces the corrosion. 

Mr. Brown’s method of pipe protection may be under- 
stood by the help of accompanying illustration. 


A represents the main battery of dynamos having their 
positive poles, d, joined to the trolley wire, 1, and their nega- 
tive poles, ¢, connected to the rails, R, in the ordinary manner. 
These dynamos are adjusted to maintain the usual 550 volts 
pressure between d and ¢. The dynamo, 8, represents at 
first about one quarter of the total capacity of the station, 
but the proportion can be reduced when this plan has been 
put into service. Its positive pole, d’, is connected to the 
trolley wire, T, but its negative pole, e’, is connected by suit- 
able feeder wires, m, to the points, ¢, on the pipes which were 

viously positive to the rails. The pressure of dynamo B 
is then so adjusted that it gives 5 to 12 volts more than 
dynamo a. As the positive poles of the dynamos are con- 
nected, the difference in their pressures asserts itself by 
maintaining the pipes negative to the rails by 12 volts, less 
the previous positive charge, and the loss incurred in passing 
the current through the feeder wire, m. For instance, at 
Newark, N.J., the gas and waler pipes were 7 volts positive 
to the rails at a point about 600 feet from one power house, 
and much injury was done to the pipes. The average out- 
put of the dynamos was 1,200 ampéres, 400 of which 
returned by way of the pipes. By ranning the dynamo B at 
562 volts, while the rest of the dynamos ran at 550 volts, all 
being connected up as already described, the point, ¢, on the 
pee was reduced from 7 volts — to 3 volts negative. 

he closing of the circuit by the wire, m, is said to have 
reduced the station load’ by 60 H.P. 

The arrangement, as thus far described, would effectually 
Prevent corrosion by the outflow of current from the pipes 
to the rails, but it would increase somewhat the flow of cur- 
Tent through the pipes, on account of the greater E.M.F. 
and less resistance. As it is andesirable to have large cur- 
Tents flowing in the gas and water pipes, Mr. Brown has 


modified his method so that it will reduce the current in the 
pipes to a minimum, while at the same time it maintains the 

ipes always at a slightly lower potential than the rail over- 
ond. The feeder, m, from the negative pole of the higher 
pressure dynamo, 8, is carried out and connected to the rails 
at the points, 7,7. By this means, in the case already cited, 
a difference of pressure between the rails and the pipes 
at r, 7, was reduced from 15 volts to 1 volt. By means of 
rheostats in the feeders, m, the potentials of the rails and 
pipes can always be adjusted to give the best results. 

For the success of this system, it is necessary that it 
should be possible to make an unoxidisable contact of low 
resistance between the pipes and the feeders. Mr. Brown 
maintains that all attempts at this have hitherto been un- 
successful. Experiments on this question have been in 
progress for the last four years in Mr. Edison’s laboratory, 
and benefiting by these, Mr. Brown has designed a joint of 
exceedingly low resistance, which shows no apparent dete- 
rioration after having been buried for four years. 

If all these results can be realised without counter- 
balancing disadvantages, Mr. Brown’s invention is of the 
greatest importance in electro-traction. 


THE APPLICATION OF THE ELECTRIC ARC 
TO MACHINERY AND BOILER REPAIRS. 


ELEcTRIC welding is carried out on two systems, says Mr. 
‘Henry Foster in a recent paper before the N. E. Coast Insti- 
tution of Engineers and Shipbuilders, viz, the Thomson- 
Houston and the Bernardos. The first of these is operated 
by the heating effect due to the resistance of the material to 
be welded, supplemented by pressure between the pieces to 
be united. It is a system more specially applicable to weld- 
ing rods, rails, wires, tubes, and similar articles. In the 
Bernardos system the arc is used, which is struck between 
the piece to be welded, and a portable carbon pencil that can 
be applied by the operator as desired. An ordinary low 
tension pag oe is used with a battery of Bernardos accumu- 
Jators and a large regulating resistance, whereby a discharge 
rate, equal to twice the dynamo capacity, can be for a time 
secured. 

The paper is copiously illustrated, and much too long for 
convenient reproduction, but is of considerable interest, and 
should be obtained in eztenso by those interested in this 
system, which is in use at Messrs. Lloyd & Lloyd’s tube 
works, and also at the steel works at Newburn. Several 
examples of machinery welding are given to show what can 
be done. An eccentric rod was welded for the rolling miil 
engine at Newburn. Eccentrics were welded to a crankshaft, 
a broken expansion link was mended ; the worn wobbler ends 
of rolls were built to shape again; bearings were built up to 
size after great wear had reduced them to a small diameter, 
and a 4}-inch shaft was increased to 4} inches, so that a thread 
could be cut upon it. The repairing of boilers, perhaps, 
presents cases of greatest interest. The base flange of a 
vertical boiler was badly corroded. It was cut away to full 
plate thickness, a patch put on, and fitted to lap the edges 
of the hole 1} inch all round and was welded, all in ten 
hours, the edges of the patch being drawn out to a thin 
edge, and lost in the body of the plate. Again, burned 
plates of a locomotive type boiler have been built up to 
thickness, and cracks in the bowling hoops of Lancashire 
boilers have been “veed” solid again by the arc welding 
process with perfect success. The last operation was per- 
formed by first gouging out the crack to a V shape, and 
melting in, one by one, little lumps of mild steel. The arc 
has also been employed to drill a ;°;ths strainer pipe with 
1 inch holes at the rate of two or three per minute, and to 
cut through the binding plates of a Siemens-Martin steel 
melting furnace. For all this work an ordinary compound- 
wound lighting dynamo is sufficient, giving a current of not 
necessarily more than 500 ampéres, but not less than 300, 
and at a voltage of 80. Uncoppered and uniform carbons 
must be used, and in building up work the new material 
should resemble that to which it is to be attached. Canister 
may be used to hold the fluid additions where needful, and 
wherever possible each added layer should be hammered 
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when the arc is withdrawn, while the breaking of the arc 
should be gradual where hammering cannot be resorted to. 

Teeth may thus be built into a broken wheel, and a thou- 
sand cases suggest themselves for treatment by arc welding, 
the process being safe by reason of the low voltage necessary. 
Tests made by Kirkaldy show an average of 85°5 per cent. of 
solid plate strength for iron and 80°8 for steel, which is in 
excess of best double butt riveting. These results were, 
moreover, obtained by comparatively unpractised hands, and 
an improvement may well be anticipated in the near future. 

It is hardly necessary to say that the eyes and face need 
protection against the intensity of the light and the actinic 
effects by suitable coverings and glasses. 

Mr. Foster certainly adduces a large namber of instances 
where repairs have been effected of great variety, and there 
seems little reason to doubt that the process will receive 
greater attention as fresh successes are recorded. For repairs 
to boilers, especially where defects are of the order known 
as grooving, it seems particularly applicable; repairs of 
grooving often greatly disfigure a boiler. 


KINGDON’S SYSTEM OF LAYING ELECTRIC 
MAINS. 


Systems of electric mains in which the conductors whether 
insulated or bare are drawn into iron or other pipes or laid 
in conduits are open to the objection that an empty space is 
left round the cables or conductors, where an explosive mix- 
ture of air and gas may accumulate. The risk of explosions 
from this cause has recently been clearly demonstrated. 
Armoured cables are not open to this objection, but as the 
armouring can be easily penetrated by a pick, additional pro- 
tection is necessary. 

In the Kingdon system of laying electric mains it is claimed 
these difficulties are overcome in a simple manner. The con- 
ductor, insulated with India-rubber, paper, or other material, is 


thoroughly protected against mechanical injury by an iron or 
steel channel of U-shaped section placed above the cable. 
The peculiar form of the exterior of the channel causes a pick 
or other tool to glance off to one side without penetrating 
the iron. The interior of the channel is of such shape as 
to approximately fit the cable. Below the cabletis placed 


a strip of wood or iron which is moulded to fit the 
cable. This is forced upwards within the channel, so 
that it is not liable to displacement or injury. Joints 
in the channel are covered by means of iron sleeves 
or clips, which serve also to secure the strip in place. 
For continuous currents a single stranded cable may be 
employed as in fig. 1, which shows a section of channe! and 
mains, end and side view of sleeve, with plan and elevation 
of mains as laid. For alternating currents two cables are 
laid side by-side, or a concentric cable is used, as in fig. 2. 
Concentric or triple concentric cables are also employed in 
the case of two or three-wire continuous current systems. 
Where branches from the mains are required, cast-iron junc- 
tion boxes are inserted, which are filled with solid insulating 
material after the joints are made and insulated. Where a 
branch is not immediately, but may se be required, 
a short length of channel is placed, which can be easily 
removed by driving back the sleeves at either end for the sub- 
stitution of a junction-box. Bends can easily be arranged 
for where the cables have to round corners, or to dip 
downwards, so as to avoid obstructions. As there is no 
empty space round the cables, it is impossible for gas and air 
to accumulate, and the Kingdon system affords the cables all 
the protection of iron pipes. The cost of the new system is 
not greater than the cost of armouring the cables with steel 
ribbon, and the ease with which the channel can be removed 
for the purposes of making joints is an additional advan- 


tage. 


THE USE OF COPPER NITRATE IN THE 
VOLTAMETER. 


Amon the voltameters in common use the silver voltameter 
gives results of a very high degree of accuracy, but is not 
conveniently used except for comparatively small currents. On 
the other hand, the — voltameter, from the cheapness of 
the materials and facility of manipulation, finds convenient. 
employment in the laboratory. As ordinarily used with 
sulphate of copper, it is subject to certain irregularities due 
to the attack of the copper by the solution under some 
conditions, and the oxidation of the metal in others. For 
these reasons, as well as for the fact that excellent deposits of 
metal are obtained from nitrate of copper, even with great 
current densities, it has seemed probable that this salt could 
be successfully used in the voltameter. The suitability of 
cupric nitrate for this pu has recently been investigated 
in the Sloane Physical Laboratory of Yale College, by F. E. 
Beach, who has succeeded in showing that it possesses marked 
advantages over the sulphate. 

Gore (Nature, March 16th, 1882), expresses the opinion 
that two independent forces act in the solution, one chemical 
the other electro-chemical. The action of the former is 
assisted by a rise of temperature. The loss of the anode is 
greater than the gain of the cathode, but the chemical 
corrosion of the anode is less than that of a separate piece of 
copper without a current. The purely chemical corrosion of 
the cathode is more than that of the anode. The addition of 
any considerable amount of sulphuric acid has the ¢ffect of 
diminishing the weight of copper deposited. 

Hammer! (Wien. Berichte [2], Ixxxviii., p. 273), comes to 
the conclusion that (1) no change in the quantity of the 
deposit takes place when a blank platinum surface is 
substituted for one which has been covered with a deposit of 
copper; (2) that the change of concentration of the solution 
caused by the passage of the current and the polarisation 
dependent on it, cannot be satisfactorily prevented by 
agitation; (3) that the highest allowable current strength is 
7 amperes 8q. decimetre, the distance between the 
plates being not less than 1°5 cm. 

Gray’s researches (Phil. Mag., xxii., p. 289, 1886), are not 
altogether in accord with either those of Gore or Hammer. 
He allows a current density of 1 ampére to 50 sq. cm., and 
does not find as did Gore that loss by chemical action is less 
when the current is flowing than when it is not. 

From further researches by Gray (Phil. Mag., xxv., p. 179, 
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1888), by Zanni (Wied. Ann., x., p. 214, 1891), Cintolesi 
(Beiblitter, xvi., p. 80, 1892), Shaw (Phil. Mag., xxiii., p. 138, 
1887), Smee, and others, it appears that the behaviour of copper 
sulphate has been thoroughly studied, but that no quantitative 
determinations have been made with the nitrate, although it 
might reasonably have been surmised that the nitrate would 
bear a much greater current density than the sulphate. 

In his investigation, Beach used the following apparatus :— 
A cathode made from a piece of electrolytic copper about 
2 mm. thick, by bending it so as to form three sides of a 
rectangle, was immersed in copper nitrate contained in a glass 
beaker: a thin sheet of platinum usually constituted the 
anode. The current measurements were checked by a silver 
voltameter when small and a Thomson balance wnen large. 
Two difficulties were soon met with, one in the tendency 
which fresh copper nitrate solution has to dissolve copper, 
and the other in the oxidation of the deposited copper after 
the solution had been used too many times or the current 

hed too far. The latter was discovered to be preventable 

y the addition of a trace of ammonium chloride, and the 
former by boiling the solution for a short time and then 
immersing in it a piece of clean copper till the solvent action 
became exhausted. 

In this experiment the electro-chemical equivalent of silver 
was taken at 0°0011181, and that of copper found to be 
0°00032944—a value which is substantially in accord with 
Richard’s result (vide Proc. Amer. Acad., xxiii., p. 
177). 

Experiments were undertaken to determine the reliability 
of copper nitrate under varying conditions, details of which 
are given in the American Journal of Science, xlvi., No. 272, 
pp. 81-88, from which it appears that the following advan- 


tages over the sulphate may be credited to the nitrate, viz.:— — 


®) The weight of copper deposited does not appear to 
epend on current density. (2) It permits the use of high 
current density. (3) The weight of copper is, practically, 
independent of the temperature between 10°-35° C. (4) 
The solution may be used a number of times. (5) The 
equivalent agrees to four figures with that calculated from 
the best chemical determinations. 

It must be borne in mind that the purity of the copper 
nitrate is an essential condition of success. 


THE FORCE ACTING AT THE SURFACE 
OF SEPARATION OF TWO DIELECTRICS. 


In determining a quantity of electricity experimentally the 
laws of Coulomb are not applicable if several dielectrics of 
different nature exist in the field. However, Mons. H. 
Pellat has recently stated at a meeting of the Paris Academy 
of Science that it is possible to establish all the known 
electrostatic relations without making use of the idea of 
force acting at a distance and without making any 
hypotheses. 

Employing the customary notation, the electrical energy 
of a condenser is : 


Let the armatures be insulated and the condenser itself 
deformed to an infinitely small extent, and then Q being con- 
stant, we have : 


Under these conditions the variation of the electrical 
energy is equal to the work of the external forces balancing 
the electrical forces ; hence the equation for the work of the 
latter is : 

dt=—dw=tv'de. (1) 

_ Suppose, as a particular case, that the deformation con- 
sists simply of the linear displacement, d a, of a portion, a, 
of the condenser ; then designating by F the projection on 
the direction of the displacement of the electrical forces 
acting on A, we have 

dt=Fda, 
when according to relation (1) 
r=} (2) 


r 


Apply this relation to a condenser, such as is represented 
in the accompanying figure, and of which the dielectrics are 
assumed not to be electrified. 


rp’ and QQ’ are rectangular armatures, plane and parallel, at a distance, s, 


from each other; the vertical sides, rp p’ and QQ’, are of length, b’, whilst the 
horizontal sides are of length b, b and b’ being infinitely larger compared with e, 
LL’ is the dielectric plate, its surfaces being plane and parallel to the armatures, 


and of a thicknesse. Their relative dimensions are as shown, The plate is 
composed of two.dielectrics of specific inductive powers, k, and k,, separated by 
Section S. Both the armature and the plate are immersed in a dielectric of 
specific induction power, k’, 


Between the armatures, remote from s, the lines of force are 
straight and perpendicular to the surfaces of the armatures. 


Hence Hk 
ku 
k’ (3) 


We designate by 1’ and 4 the intensities of the field in the 
dielectric, *’, and in the plate, L L’, of specific inductive 
power, <, and by »’ the density on the armature, s (u’ is equal 
to pu’, or to »,’ according as / is equal to /, or to p,). 

By raising 1 L’, the charge varies, 

udc = — bda; 
when according to (2) and (3) 
— py) b 
F=}0U 

ky 

If the plate is situated midway, then, a horizontal dis- 
placement of it giving os = 0, the force which acts on it 


has not horizontal component. This vertical force, Fr, 
thrusts or pushes the two dielectrics which constitute the 
plate in the same sense as gravity or the converse, according 
as F is negative or positive. 

In the particular case in which ¢ = ¢, the lines of force 
are straight and normal to the armatures, even in the neigh- 
bonaeol of s, and wherever the field has an intensity 

U 
H=¢6-, 


The relation, (4) may then be written 


2 
p= — hi). (6) 

This force only depends on the properties of the field and of 
the dielectrics at the surface of separation, 5, and has its locus 
at this surface to the extent of which it is proportional ; 
in this case, it is normal to the lines of force. “I have 
verified,” says Mons. Pellat, “ the existence of this force and 
the accuracy of relation (5) by means of experiments, which 
I shall describe in a forthcoming paper.” 

As it will be shown in this paper, it is possible by means 
of analogous methods to find the value of the force which 
acts at the surface of separation of two dielectrics in the 
general case in which the force is normal to the surface of - 
separation and in the sense in which the specific inductive 

wer diminishes. Its value, y, per uuit of surface, is given 

y the relative 
ky H,” cos 2a, ke cos 2 a, 


8x 8r (6) 
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a, and a, being the angles between the normal and the 
direction of the field, H, and H, the intensities of the field, 
ay one hand, and of the surface of separation on the 
other. 

This result, obtained without making any hypothesis, is 
identical with that which it is possible to deduce from the 
theory of Clerk Maxwell. 


MECHANICAL EQUIVALENT OF LIGHT. 


By A. F, RAVENSHEAR, B.Sc. 


Tias a “candle-power” a mechanical equivalent ? This ques- 
tion has an important bearing on lighting generally, but is 
more especially of interest in connection with Prof. Ebert’s 
recently announced luminescent lamp. 

In his paper on “ The Light of the Future,” in the ELEc- 
TRICAL Review of January 4th, 1895 (p. 7), Mr. Gray, so 
far as existing data permits, compares the Ebert luminescent 
lamp with certain well known sources of light. He adduces 
some experiments of Prof. Langley and Dr. J. Thompson to 
show that an argand gas lamp has an efficiency of 0°36 per 
cent. Comparing with this the performance of the Ebert 
lamp, which is claimed to have an efficiency 1,500 to 2,000 
times that of the amyl acetate unit lamp, he recognises the 
possibility of a want of constancy in the energy equivalent of 
the “ candle-power,” and points out the leaning in this direc- 
tion of some experiments by E. Merritt. 

From this comparison it seems to result that either a candle- 
power has no fixed mechanical equivalent, or that the experi- 
ments made so far are not to be relied upon. It is here 
submitted that, from a theoretical point of view, the former 
alternative is the correct one, and an attempt will be made to 
show this by means of a simple geometrical diagram. 

Take three axes at right angles, 0 x,o y,o0z. Along ox 
set off lengths proportional to the mass of each vibrating 
atom in a luminous body. These lengths are to be placed 
end to end, and arranged in order of the slowness of vibra- 
tion. We may regard the lengths set off in this manner 
from another point of view, which will, perhaps, serve to 
remove the apparent arbitrariness in this method of proceed- 
ing. If we suppose the atoms to be arranged in the body in 
order of their slowness of vibration, and that a plane is then 
made to sweep through it, the mass of the body passed by 
the moving plane up to any moment will be represented by a 
certain length along 0 x. 

At each point along ox the vertical ordinate is made of a 
length to represent the square of the number of vibrations 
per second executed by the successive atoms of the body 
when in the given state. Thisgivesthecurveoa. The hori- 
zontal ordinates are similarly made to represent the squares of 
theamplitudes. ThisgivesthecurveBNc. By perpendiculars 
set out from each of these curves, and by the plane a ©, the 
solid figure a B is described. The area of any plane section 
of this parallel to 0 Y 2, as, for example, A D © E, represents 
a product of n, the square of a number of vibrations per 
second, into r*, the square of the amplitude of vibration of 
the same atom. The volume of any lamina, therefore, repre- 
sents a product m n? r?, which will be recognised as propor- 
tional to 2 x? m n? 7, the energy of vibration of a mass m 
executing the given simple harmonic vibrations.* The 
whole volume of 4 B, therefore, represents the energy of 
vibration of the whole body. 

Now let us turn our attention to the luminous portion of 
the energy of vibration. As we proceed from 0 upwards 
along 0 Y, let us suppose that at F we come to the red vibra- 
tions, and, passing along the visible spectrum, reach the violet 
vibrations at G. Through each of these limiting positions 
pass planes parallel too z x. We thus cut off from the solid 
AB, @ portion, H I, representing the luminous part of the 
energy of the body. 

_ Let us now see how candle-power is represented on the 
diagram. The line 1 J is a curve whose ordinates, measured 
from the plane 0 x yY, represents the squares of the ampli- 
tudes of vibrations of the atoms. If, therefore, we make the 
usual assumption that physical candle-power is proportional 


* “Matter and Motion,” J, Clerk Maxwell, p. 99. 


to the mean of the squares of the amplitudes, the candle- 
power in the case depicted will be the mean height of the 
prism H I measured from the plane 0 x Y. 

Now the volume of the solid 1, that is the luminous 
energy, can be conceived as being varied—say as a conse- 
quence of an alteration of temperature—either by a change 
in the form of the curve B N C, or of the curveOH A. But 
if this volume is permitted to vary only in simple proportion 
to the mean height of the prism—that is if we impose the 


¥ 


condition that the luminous energy is to bear a constant pro- 
portion to the candle-power—the base, H K, must remain un- 
changed. To say that the base remains unchanged is to say 
that the curve LH is fixed. But this curve being fixed it 
follows that the periods of vibration of the various atoms of 
the body remain constant even when the amplitudes vary; 
or, in other words, we must, in order to satisfy the con- 
dition laid down, make the supposition that the law of dis- 
placement of the atoms is identical with Hooke’s law, and 
that, unless this extremely unlikely assumption holds good, 
the physical candle-power of a source of light is not pro- 
portional to the luminous energy. 

Bat if the candle-power of a source of light is not ina 
constant ratio to the luminous radiation, the “candle-power” 
has not a fixed mechanical equivalent. You cannot say that 
the expenditure of so much luminous energy will give a light 
of so many candle-powers, and, Keeping this in mind, the 
seeming paradox commented on by Mr. Gray disappears. 

From the figure it may furthermore be easily seen that if 
when the curve BNC alters it assumes any such form as 
B M C, then the resulting increase in the volume of the prism 
H I, which represents the luminous energy, is relatively 
much greater than that of the volume 4 B. 

By this result, together with the preceding, we are forced 
to conclude that all such quantities as (1) eee. 

é luminous energy 

(2) luminous energy > (8) candle-power by any of which 
total energy totalenergy 
the efficiency of a source of light in some sense or another 
might conceivably be measured, have none of them constant 
values, even for the same source of light at different inten- 
sities. It appears, moreover, that while Merritt examined 
the first and second, Thompson employed the second; and 
Ebert in dealing with the luminescent lamp seems to have 
used the third. No wonder that the results then look 
somewhat discordant. 


TELEGRAPHIC ENGINEERING AND 
CONSTRUCTION. 


Over American contemporary, the Engineering Magazine, 
has been calling attention to the dangers that arise from the 
overloading of telegraph poles with wires along the routes of 
communication by road and rail in the United States, and in 
a recent issue it quotes, with approval, some remarks upon the 
subject, recently — in the Railroad Gazette, another 
American journal. It is, perhaps, fortunate that our English 
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telegraph engineers have not been so careless with their line 
construction, as would seem to have been the case in many 
instances in America. The factor of safety of our English 
telegraph lines is very high. The number of wires that can 
be carried safely on a line of single poles varies, to some 
extent, with the character of the district through which the 
line passes, and largely with the weight of the conductors 
used. The conductors now in common use on the postal 
telegraph lines vary in weight from 200 to 800 lbs. to the 
mile. It is, consequently, impossible to lay down any hard 
and fast rule limiting the number of wires on telegraph 
lines; but wherever provision has to be made for an 
exceptional number of wires along the same route, A or H 
poles are used, or two separate lines of poles and wires are 
erected. 

The railway companies follow the same rule, and, in some 
instances, as, for example, along certain sections of the Mid- 
land Railway, free use is made of these special poles, and, in 
addition, no less than three lines of poles and wires follow 
the railway route. Accidents from fallen poles and wires 
have fortunately been very few and far soe in this 
country. Experience shows that there is danger from two 
causes. The first is that in exceptionally stormy weather 
falling roofs, chimneys, trees, &c., in their fall, carry down 
wires and poles with them ; and the second, that snow fall- 
ing and freezing upon the wires may drag down wires and 
poles in consequence of the enormously added weight they 
have to carry. ‘The first cause of danger is manifestly quite 
independent of the number of wires on the line, while the 
second is only, possibly, dependent upon this fact when the 
combined weight of the wires and snow breaks the poles, the 
wires themselves remaining intact. Snow storms of such 
severity, accompanied by the necessary conditions to cause 
such disasters, are, fortunately, very rare. A storm of this 
kind occurred in the neighbourhood of Dublin on the 12th 
inst., as reported in our last issue. Wires came down in all 
directions, but the single wires suffered just as much as the 
heavy lines. 

It is quite trae that new routes, either by road, rail, or 
canal, are getting more and more difficult to find. It may 
be that before long new lines will have to be carried under- 
ground to a greater or less extent; according to the develop- 
ment of the system. But it is quite certain that the extra 
expense of underground work on the one hand, and the 
lessened value of the underground line, due to its increased 
static capacity as compared with the overhead line on the 
other, will cause telegraph engineers to keep to the overhead 
routes as long as possible. Meantime our readers may rest 
assured that there is less danger to life and property in this 
country from all our heavy telegraph lines than there would 
be from half-a-dozen badly built houses in any crowded 
thoroughfare of our great cities or towns. 


REVIEWS. 


Tramways; Their Construction and Working. By D. 
M.I.C.E., M.I.M.E. Second edition. 
London: Crosby Lockwood & Son. 758 pages. 408 
illustrations. 12 folding plates. 


“By the rapid development of tramways during the 16 
years that have elapsed since the first edition of this work 
appeared, much experience has been gained, and much im- 
provement made in construction . . But we still 
await a settlement of the question of the best means of 
traction.” 

We cannot do better than quote these two sentences taken 
from Mr. Olark’s preface to the second edition of his well- 
known book. While we agree fully with the first, we are not 
at one with him as to the second. Careful study of what 
has been done on the Continent and in America as regards the 
introduction of mechanical power on tramways, can leave but 
little doubt that at the present moment there are two avail- 
able and approved methods of mechanical traction, the cable 
and the electric, and that each in its own sphere is definitel 
the better, and unlikely to be greatly improved or st | 
It is in connection with the space and matter devoted by Mr. 


Clark to these two most modern and important developments 
that we would offer criticism. 

Thirty-four pages only are devoted to the cable. The 
English cable roads are very fully treated; the latest 
American practice has been omitted. 

It is when we come to electric traction that we find the 
book especially wanting. Ninety-one pages are devoted to 
this most important subject. Some roads described are quite 
out of date, and the newest and best installations have been 
entirely overlooked. We do not demur to the full description 

iven of the few electric installations which have been made 
in England ; but to go into a detailed account of such early 
electrical experiments as the Florence-Fiesole line on the 
Continent, and the Neversink Mountain electric railroad in 
America, and make these appear as typical electric traction 
plants is a great mistake, and apt to mislead a reader unac- 
quainted with the enormous progress electric traction has 
made within the last few years. 

No mention is made of late American and European rail- 
way motors, or of the nearly perfect speed-regulating devices 
now in general use. To describe an American road only 6 
miles in length, and equipped with old fashioned motors an 
power plant of some 300 horse-power, and to say no word of 
plants of 15,000 horse-power or more, having direct coupled 
units of 2,000 horse-power each, such as are to be fs | in 
Brooklyn, Boston, Philadelphia, Chicago, St. Louis, &c., is a 
grave error. 

The author has said nothing of such valuable features as 
the modern trucks used with both cable and electric cars. 
The amount of study and mechanical talent that has been 
devoted to the design of such requisites certainly renders it 


necessary that a work treat of them fully if it is to fulfil the 


uirements of a modern text-book. 

here the working expense of steam, horse, cable and 
electric traction on the Birmingham Central Tramways is 
discussed, more stress should have been laid on the fact that 
no electric accumulator car has up to date proved successful 
from the financial standpoint. The cost of running and 
maintaining accumulator cars is, on the average, from two to 
three times that of the so-called “ trolley cars.” 

The introductory chapter of Part V1., treating of electric 
traction, contains statements quite out of date, 7 e., where the 
question of the return circuit and bonding is treated, it is 
stated that “for this purpose the ends of the rails were wired 
together, and are usually supplemented by one or more return 
wires which are buried beneath the pavement, to which each 
section of rail or casting is connected by means of branch 
wires. The bonds are riveted to the rails. Galvanised iron 
wire is recommended for rail bonds and way wiring ... . 
In some soils the resistance of the rail return may be reduced, 
and leakage avoided, by driving metal rods, or pieces of gas 
pipe 10 or 15 feet down into the ground, and connecting 
these rods with the rails or supplementary wire.” 

Bonding with iron wire and laying bare supplementar. 
wires between the tracks has long been entirely abandoned, 
as this practice leads in many cases to a wholesale corrosion 
of water and gas pipes. The heaviest copper bonding is 
used, from two to five 4/0 wires being often employed to 
connect the ends of the rails. Where necessary, insulated 
return feeders are connected to the rails. The greatest 
trouble is taken to prevent any current returning through the 
earth and rails, bonds and wooden cross ties are often painted 
with asphalte and tar paints, and the greatest trouble taken to 
make the earth return of as high resistance as possible. 

A portion of the book treating of the historic, statistic, 
and constructive details of tramways is excellent and 
complete, but it is to be greatly regretted that modern prac- 
tice has received such scant attention where mechanical 
traction is concerned. The full and complete way in which 
Mr. Kinnear Clark has treated some questions, causes us to 
feel this disappointment more keenly. At the present 
moment, when 500 miles of European electric tramways operate 
1,300 motor cars, and when in America there are over 9,000 
track miles of electrical conductors and over 20,000 motor 
cars, it would seem that the hope Mr. Kinnear Clark ex- 
presses in his preface, “ that this new and enlarged edition 
of a work which has been so favourabiy received may be 
found of continued sei vice to all engazed in the promotion, 
or construction, or management of such undertaking=,” would 
have been more fully realised had the author more carefully 
and thoroughly studied recent developments. 
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An Elementary Text-Book of Hydrostatics. By Wu. Briccs 
and G. H. Bryan. London: W. B. Clive. University 
Correspondence College Press. 2s. 


This is another of that useful tutorial series, and includes 
that part of hydrostatics and pneumatics required to pass 
the London Matriculation. Students will find this a useful 
book. It is clear and concise, and the student who masters 
the whole should have definite ideas as to the value of the 
units employed in hydrostatics, the methods of obtaining 
specific gravities, and the laws which govern the behaviour 
of gases under pressure, as well as of the action of pum 
and he will be in a position to apply his knowledge in practice 
to just such an extent as his aptitude for such application 
enables him to do; for it is by no means the best student of 
principles who is the best man in practice. This little book 
is not a book for engineers in a practical sense, though many 
practical engineers could ak it with advantage; it is 
strictly conventional, for example, in its illustrations, which 
represent pumps and valves in the form usual with such 
books; but it is none the worse for this. One may go so far 
in reducing illustrations to special form in order to present 
something actually made, that their value is destroyed. It is 
doubtful if the student is not injured by too close contact 
with practical examples when studying principles, unless such 

tical examples are the machines themselves—not simply 
wings. Half the value of these books lies in the training 
they give the mind in thinking out the effects of varying 
conditions, quite apart from the mere acquisition of so much 


knowledge. 
It has been said no man can be a mechanical engineer who 
does not the power to see, in every combination, what 


relation the different forces and lengths of bars bear to the 
simple lever problem, where equilibrium isonly attained where 
pwr = Py, p, P, and 2, y, being the lever divisions and their 

tive loadings. In hydrostatics exactly the same equa- 
tion holds throughout, if only one can see it. We are glad 
to be able to speak well of this text-book of hydrostatics. 


Electrical Advanced Field Illumination, and its Application 


in the War of Fortifications, By Caru Exuer, Royal and 
Imperial Captain in the Engineering Staff, Docent in the 
Higher Courses of the Artillery and the Engineers. With 
16 plates. Vienna : Seidler & Son, 1894. 


Both in the attack and the defence of fortifications night 
— have often played a decisive part. To encounter 
this danger various illuminating appliances have been brought 
into partial use. Such devices are fire-balls, illuminating 
rockets, preparations of magnesium, &c., which are to be set 
up and kindled on eminences, or thrown out by the artillery. 
But these agencies serve only for a short time, and for a very 
limited space. They fail to show the construction, ¢.g., of a 
battery within the range of modern artillery, and hence it is 
found expedient to depend not on pyrotechnical devices, but 
on the optical reflection and concentration of powerful lights. 
Among such lights the electrical arc lamp may claim an un- 
disputed superiority. Such lamps may either be placed on 
the ground, on natural or artificial eminences, or may be fixed 
in captive balloons. Such are lights seem to have been first 
brought into systematic action at the siege of Paris in 
1870-71. Since that time the appliances have been 
much improved. There are now in use on the Euro- 
~ Continent two competing systems, that of Sautter, 

arlé & Co., employed chiefly by the French, and the 
German system of Schuckert & Co. Such lights have 
come into successful operation, ¢.g., in the Alexandrian 
campaign of 1879. The effect has been improved by the use 
of benzine and petroleum engines, of ars accumulators, 
of mirrors with enlarged apertures and accurate reflection, &c. 
The arc throws the rays emanating from its positive focus 
upon a projective mirror, whence it is reflected as a nearly 
cylindrical sheaf of rays. 

Captain Exler divides the es into three groups ; 
the group for the production of electricity or the machine 
station, including the steam engine or benzine motor with 
the dynamo or the accumulators, the luminous or light pro- 
jecting group, and lastly, the observing station. The requi- 
sites for each of these groups are fully described, and where 
various modifications exist, the advantages and defects of 
each are impartially noticed. For the engines, lightness is 


mentioned as a most desirable quality. The boiler furnaces 
should permit of the utmost economy in fuel, and should be 
adapted either for wood or.coal. Special arrangements are 
required for coke, which has the advantage of not producing 
smoke. An important point is rapidity in getting up steam. 
The benzine motors have the advantage of dispensing with 
the time spent in heating, and avoiding the possibility of 
boiler explosions. They are, however, more costly, and more 
sensitive. 

The luminous projectors for the land service are from 75 
to 90 cm., or for special cases as much as 150 cm. In the 
navy there are two types, the one from 60 to 90 cm., and the 
smaller 30 to 45 cm. 

As the material for the projective mirrors glass is pre- 
ferable, though decidedly the more costly. Metal mirrors 
are, in general, preferable, as they are cheaper and less likely 
to be ruined by shot. They are liable to be damaged by 
oxidation, and the loss of light is considerable. This loss in 
speculum metal amounts to 31 to 35 Pe cent., and in 
polished silver plates to 45 per cent. The glass parabolic 
projectors of Schuckert & Co. seem to have been adopted by 
Germany, Japan, Austria-Hungary, Russia, and Britain. 

Several modifications of the arc lamp are especially 
described, such as the horizontai differential lamp of Piette 
Krizik, and the self-acting lamp of Siemens & Halske, with 
horizontal carbons. The peculiar features of these and other 
lamps can be learnt only from the figures. 

For naval purposes, such es the detection of torpedoes, dis- 
tributive arrangements are introduced. 

Contrivances for sudden darkening by the interposition of 
an opaque object are described as in use both on land and 
sea. 


There is an ably-written section on the art of observation 
by the electric light, which is pronounced less easy than it 
might be expected. In the illumination of arc ps a 
tract of country and anything taking place therein takes a 
very different aspect from what it does or might take by dif- 
fused daylight. It is remarked that troops in grey uniforms 
are often scarcely or not at all visible. On the other hand, 
the flashing of arms and of tools (when in use) comes out 
more distinctly than byday. The inequalities of the ground 
if = entirely. Objects at sea are more readily 
perceived. 

The protection of the reflectors against the enemy’s fire is 
fully discussed. On fortresses the cee should be 
— by armour-plating. The mechanical plant should 

laced out of the enemy’s sight. It is pronounced useful 
to have arrangements for suddenly obscuring the lights, dur- 
ing which time, if portable, they may be removed to a little 
distance to perplex the enemy’s aim. 

—_ Exler’s work will unquestionably be of high value 
to military and naval engineers. 


THE ST. PANCRAS EXPLOSIONS. 


DISAPPOINTMENT is but a mild expression wherewith to con- 
note the state of our feelings in particular, and doubtless of the 
electrical industry in general, upon reading the report of the 
committee that was constituted to confer with the electrical 
adviser to the Board of Trade with regard to the explosions 
in St. Pancras. The formidable array of signatories to this 
report suggests the propriety of making any criticism which 
we might be di to offer with, as it were, bated breath. 
The spirit of that old statute of Richard II. concerning what 
was wont to be called scandalum magnatum still survives, 
and one must needs refrain from disburdening the soul too 
freely. We will mince matters, then, and simply observe 
that we are grievously disappointed. We had ingenuously 
anticipated something in the nature of a “blue book,” de- 
tailing all the evidence taken by the committee, describing 
with all that minutie so familiar to students of the reports 
of Royal Commissions, the exhaustive experiments which we 
naturally assumed would have been undertaken. Had the 
old precedents been followed, every one would have been 
placed in a position to weigh the evidence, and to estimate 
the value of the conclusions drawn from it by the august 
signatories to the report. But what do we find? A single 
sheet of printed matter, and that a very small one, one side 
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being occupied by the “report,” and the other by the 
“evidence.” The terms are doubtless used euphemistically : 
we will use them out of courtesy, though it is in our minds 
to designate this production as a mere tabula rasa. What 
wisdom lies in the ancient classics! How truly the effusions 
of the worthy Horace may be applied to a thing of to-day ! 
Parturiunt montes, nascetur ridveulus mus. 

So far as can be gathered, only Lord Rayleigh, Prof. 
Crookes, and Prof. ‘Thorpe took any active part in the three 
committee meetings which were held ; the other members of 
the committee were doubtless present on each occasion, but 
their names are carefully not specified, save that Mr. Cromp- 
ton is allowed the honour of having produced three speci- 
mens of deposits from the Southampton electric light mains. 
This is not a little odd. Major Cardew’s negative attitude 
is understandable ; but those engaged in the electrical indus- 
tries may be pardoned for displaying an anxiety to know 
what the three members of committee who are so closely 
allied with them had to-say and do in the matter. The 
“report” and the “evidence” should have made all this 
clear, and since théy do not, we find ourselves compelled 
to complain of the meagreness of this official utterance upon 
a matter that is of vital importance to our industry. 

Looking over the evidence, what do we find ? Mr. Baron, 
chief engineer of St. Pancras Electric Light Works was 
examined, and stated his observations on the deposition of 
dropped upon them. He appears to have made an experi- 
ment which he took jonabeelions the conditions in the ante, 
and to have observed sparking (electrical sparking presu- 
mably, which must not be confounded with the inflammation 
of the deposit). The glaze on the insulator “had been 
attacked,” in Ais opinion, in some cases. The wood bearers 
were wet, and in /zs opinion saturated with saline moisture. 
Next, Mr. Miller, of the Kensington and Knightsbridge 
Electric Lighting Company, gave evidence corroborating a 
statement of Mr. Baron’s as to “ leakage from the negative 
main always attracting moisture,” and stated that a moist 
efflorescence on adjacent brickwork had formed in the 
neighbourhood of a small fault of insulation, to which it was 
apparently due ; and that this incrustation emitted “a sort 
of phosphorescent light in the dark.” Many people are 
aware, however, that Epsom salts form a common incrusta- 
tion on brickwork in London, and that dried haddocks will 
emit a sort of pe ose light in the dark. Moreover, 
can any kind of phosphorescent light ignite an inflammable 
gaseous mixture and produce an explosion 7 

So much for the evidence, which, be it observed, was all 
of the kind characterised in Her Majesty’s Courts of 
Justice as hearsay, and, with all due respect . to the capable 
men who gave it, should have been admitted only as hearsay 
evidence, and subsequently corroborated by actual experiment. 

The sensational evidence was reserved until the second 
meeting of the committee, which took place informally at a 
street box near Chester Gate, Regent’s Park. Here a piece 
of incrustation was taken from the negative main, and 
caused to burst into a flame by having water poured over it. 
“There appeared to be several nodules of solid metal” in this 
deposit. Having discovered a deposit apparently containing 
o-_ of metal, one would suppose that a portion would 

ve been reserved for chemical and physical analysis. Two 
chemists were present, and with the natural bias of their 
pa it would seem impossible that the whole of the 

leposit could have been allowed to have been recklessly 
squandered in that one flare-up on the cover of the street box 
near Chester Gate. Nor are we told whether it was thus 
squandered. But (and mark the significance of the statement) 
towards the end of the précis of proceedings in committee one 
solitary quantitative analysis is given, labelled “ An analysis 
of deposits obtained from electrical mains” (sample from St. 
Pancras received March 2nd). From this it is clear that 
the only substances found by Prof. Thorpe were caustic soda, 
caustic potash, sodium carbonate, and potassium carbonate, 
with traces of silica, alumina, and lime. Not a word about 
metallic sodium, as suggested in Major Cardew’s letter to the 
St. Pancras Vestry. Not a word about potassium, or of any 
alloy of potassium and sodium. Nothing, in fact, to bear 
out Mr. Baron’s conelusions, nor the assumptions of the 
committee when they saw what “appeared to be several 
nodules of metal” in the deposit with which they played at 
fireworks on the cover of the atreet box at Chester Gate. 


_ It will be noted with astonishment that only two experts 
were called upon to give evidence, one being the engineer at 
St. Pancras and the other the engineer at Kensington. Now, 
anyone who knows anything about electrical engineering knows 
that these gentlemen are both highly capable engineers ; but 
why were not others called ? We should have expected to have 
seen Mr. Crompton in the capacity of a witness rather than asa 
member of committee ; and half a dozen other names will at 
once suggest themselves to those who think for a moment. 
The whole thing is unsatisfactory from beginning to end, and 
we trast that the St. Pancras Vestry will not let the matter 
rest where it is. 

We are sorry to find ourselves compelled to assume an 
attitude of reserve, especially so because, whilst unwilling 
to venture upon theories born in the office, like some 
of our contemporaries, we have been obliged to appor- 
tion blame, or at least fault, in various directions already. 
We looked forward to the issue of the “ report” of the joint 
committee and the publication of the evidence adduced, and 
the researches undertaken, as an opportunity upon which we 
might, with diligence, be able to “improve the occasion.” 
“We humbly waited upon the words which should have fallen 
from so distinguished a committee of investigators. Instead 
of bread they have offered us a stone. 

There is another matter which must not escape our notice. 
We believe that we were the only member of the technical 
press to call attention to the general presence of sodium and 
potassium salts in London soil, and to suggest that 
analyses should be made of these, and of the woodwork, 
mortar, &c., used in the mains. All these were found 
by Prof. Thorpe to be impregnated with compounds of 
sodium and potassium in solution. Further, it was ob- 
served by Prof. Thorpe that a wood bearer was strongly 
caustic (with potash or soda, or both) near the negative 
main, whilst at other parts were chiefly carbonates of potas- 
sium and sodium. Now it occurs to us that the proper 
course to have been pursued by the committee was to initiate 
some experiments with the object of demonstrating that, 
given the conditions which they observed to be existing in 
the mains, it was possible to produce either metallic sodium 
or potassium, or both, or an alloy or some hitherto unknown 
or unsuspected compound. The pétage maigre served up to 
us by the estimable committee contains no reference to the 
carrying out of any such experiments. Yet they jump to 
the conclusion in their “ report” that the metals potassium 
and sodium “have been produced by the electrolytic decom- 
position of alkaline salts, chiefly derived from the soil, and 
conveyed by moisture along the fibres of the wooden bearer 
towards the negative conductor.” We submit that they have 
not more than the faintest shadow of evidence to warrant 
their making this deduction. Appearances favour their 
view ; but why did they not, constituted as they were a com- 
mittee of scientific experts, have taat deposit found at Chester 


‘Gate properly analysed ? Why were they content with a 


superficial diagnosis, which were it made by anyone else— 
say one of their pupils—they would instantly have con- 
demned ? Perhaps they did have it analysed. Perhaps the 
analysis is that given in detail by Prof. Thorpe, and in which, 
be it observed, no metallic sodium or potassium is accounted 
for. 

We contend that the deposit found at Chester Gate 
should have been completely examined, and, further, that no 
theory should have been tolerated until the proof had been 
forthcoming, by experimental researches conducted under the 
personal direction of the committee, that the theory which 
they give to account for the explosions at St. Pancras in their 
report is really based upon facts capable of being verified by 
anyone. 

he committee are of opinion that the explosions which 
have occurred were caused 3 the firing of an explosive mix- 
ture of coal gas and air. We congratulate them upon being 
at one with us in tracing the mischief to its proper source. 
At the same time it would have been more satisfactory if 
they had caused the atmosphere of the mains to be tested 
by Prof, Redwood’s apparatus, or by other chemical means, 
so that it might have been recorded once and for all over a 
series of some days the actual percentages of coal gas found 
in the electric lighting mains of St. Pancras. For there are 
some who have been ready and rash enough to assert that 
the explosive mixture was com of hydrogen and oxygen 


“ produced electrolytically” by current leakage. But in this 
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respect as in almost all others the committee fall short of 
= legitimate anticipations which we were entitled to in- 
ulge in. 

As to the recommendations of the committee, neither the 
stoneware nor glaze with which it is covered has been proved 
guilty. Thus one of our chief contentions is borne out. 

To avoid a repetition of these explosions the bearers of the 
insulators at present in use are recommended to be replaced 
by “other devices.” The committee, however, do not 
suggest in what direction these devices should be looked for. 
Anyone could have said, “ Take out the wooden supports and 
put in some other devices.” It ought not to have necessitated 
a joint committee appointed by the Royal Society and the 
Institution of Electrical Engineers to succeed in arriving at 
this sage conclusion ; and the only other point worth noticing 
in the report is that a longer insulating surface is advised 
between the conductors and the bearer. If this committee 
can only suggest some “other device” why should. we 
venture to make a suggestion? Still, it occurs to us that 
the difficulty which they have in their minds might be met 
by adopting a system of oil-containing insulators, and by 
using wooden bearers impregnated with paraffin or stearine, 
or some similar substance, which will not get saturated with 
water, and over which moisture will experience difficulty in 
creeping. Farther, if we are to have conduits, instead of 
making them of indifferent brickwork through which the 
wooden — are allowed to project into the soil, let them 
be made of good concrete, and let care be taken that the end 
of each — be embedded in this concrete. On systems 
where such precautions have been adopted, none of those 
difficulties experienced at St. Pancras has been observed. 

The bad old way of searching for truth was to invent a 
theory, and then endeavour to make the facts fit into that 
theory. Really it would appear that the committee had gone 
back —_ the old traditions. Those who hold, as all should 
hold, that the scientific attitude of to-day is the true one, 
will read the report of the committee with shame and 
humiliation. Once before, in dealing with a similar matter, 
we lamented the fallacy of basing scientific conclusions upon 
the old dog Latin dogma causa equat effectum. Whether 
the Latinity, or the semi-obscure sense, in this dogma is the 
more incorrect it would be difficult to decide. It is regret- 
table to find ourselves pulled up by such a contemplation ; 
the more so because, if once an argument is started opon 
such a dogma, the next step may naturally be to inquire 
whether cause and effect are simultaneous or successive. We 
had a right to expect better things from a committee ap- 

inted by the Royal Society and the Institution of Electrical 

ngineers than a meagre and somewhat slipshod report, 
based upon apres | evidence and general ap ces, joined 
with analysis which did not comprise the ldo which it 
is alleged initiated the explosive combustion of the gases 
which trespassed upon the atmosphere of the electric 
lighting mains. We humbly repeat that we have been dis- 


appointed. 


CORRESPONDENCE. 


Electrolysis.” 


Allow me to assure Mr. FitzGerald, and everybody in- 
terested, that I am not angry, as he states I should be, and, 
by inference, that I am. 

I fail to see what there was to be angry about. I can 
understand heated dissent, but to be angry at anything which 
has occurred in this matter would be ridiculous. 

i memory tells me that there was the usual vote of 
thanks for my paper, with all the usual accompaniments. It 
is not usual to specially introduce the member who reads a 
paper before the Institution of Electrical Engineers. The 
act of being a member is, in itself, considered an introduc- 
tion, if such should be thought of. 

But, to ease the doubtful mind of Mr. FitzGerald, I will 
say that I am he of the name who, some years ago, tried to 
bring into commercial use the refining of lead, &c., by 
means of electricity, as well as other electrolytical processes, 


the descriptions of and theories of which were published in 
the columns of the Engineering and Mining Journal of New 
York, and in the 7ransactions of the American Institute of 
Mining Engineers, as well as other publications. I may be 
further identified as the translator and annotator of Dr. 
Schellen’s “ Magneto and Dynamo-Electric Machines,” the 
originator and first secretary of the American Institute of 
Electrical Engineers, and at one time scientific editor of the 
Electrical World. 

After this piece of “ trumpet blowing” I will proceed. 

I believe, apparently with Mr. FitzGerald, that many 
members, associates and students of the Institution of Elec- 
trical Engineers, would have gladly received elementary in- 
formation as to electrolytic matters; for the majority of 
them, no matter how well informed about the production 
and utilisation of electricity by machinery, know little about 
its production and utilisation in the chemical way. But, as 
Mr. FitzGerald did, I bowed to the authority of the council 
and the rules. 

As to Mr. Vautin’s criticism. It was made up mainly of 
a statement of the things he wanted to know and which I 
had omitted to supply. Very practical, indeed! and I shall 
in the near future try to supply the missing practical points. 
His criticism as to the process amounted to this :—“ It is 
not new, and it is not good.” We shall see in due time. 
Meantime, his ps championship of the cyanogen-bromide 
— (merely glanced at in my paper in the statement that 

romine is numbered among the so-called “ cyanicides ”) 
necessitates our taking his adverse statements cum grano 
salis, 

I may have misconceived Mr. FitzGerald’s intentions 
because he went immediately into print with his lists of 
electro-positives and electro-negatives which the president 
interrupted his giving at the discussion, thus suppressing 
them; together with, as I supposed, his other objections, 
including that as to the title. I beg his pardon if I was 
wrong in my supposition, for he has been quite courteous in 
his of the controversy. 

hat shall I say of those who throw away the kernel and 
chew at the husk ? 

Now, what I am about to say is, I am aware, rank heresy. 
Heretics question the old, and are frequently right. 
Because an error has continued is no reason why it should 
be perpetuated. I am not in any way questioning the 
ability of Faraday, whose laurels cannot be dimmed, nor any 
of the others whom Mr. FitzGerald has quoted. But note 
that the word is not, in the quotation from his “ Researches,” 
directly given. The word “electrolyte” is for an electric 
solution. This solution, when electro-chemically decomposed, 
is “electrolysed.” From this the others have made the noun 
electrolysis.” 

What happens in an electrolytic cell in which electro- 
plating by copper is carried on ? The electrolyte is a solution 
of cupric sulphate. It is electrolysed, and copper is deposited 
on the cathode. This is electro-chemical decomposition, and 
there Mr. FitzGerald would have us limit the scope of 
electrolysis. But simultaneously, and in practically equiva- 
lent quantity, and by the same agency, copper is dissolved 
from the anode, so that the electrolyte remains from day to 
day, hour to hour, second to second, of the same composi- 
tion. What do we call this operation, in which the analysis 
and synthesis are equal? Do we give any distinct name to 
electro-composition from that given to electro-decomposition ? 
Is not electroplating electrolysis, or electro-chemical action ? 

Can it be that Gore, in the quotation by Mr. FitzGerald, 
“ Electrolysis, or electro-chemical action, is the decomposi- 
tion of liquids by means of electric currents,” meant to confine 
the term “ electro-chemical action” to decomposition solely ? 
The fact is, the broadly-derived term “ electrolysis” has 
become, by a succession of repetitions, confined in its applied 
meaning to decomposition, without consideration of the 
accompanying actions, which are as much electrolytical. 

Electrolysis is the dissolving, loosing, or setting free of 
something by means of electricity in the broadest, truest 
sense of the words from which it is formed. We don’t 
dissolve, loose, or set free a solution by means of electricity. 
We dissolve, loose, or set free some one or more elements of 
a solution by, or from, the solution by means of electricity. 
Therefore we electrolyse gold when we treat it by electricity 
and solvents to dissolve, loose, or set it free. This is not 
conservative, nor traditional, but right, 


i} 
| 
+ 
4 
4) 
j 
i 
i 
i 
| 
; 
{ 
] 
] 
t 
a 


Vol. 36. No, 908, Aparr 19, 1898.] 


THE ELECTRICAL REVIEW. 475 


In Mr. FitzGerald’s communication of April 5th, he 
asks :—“ Where can Dr. Keith have obtained his foundation 
datum?” From Gore’s “ Electro-Chemistry,” 1888, p. 28. 
It is there given twice as *000162 grain of hydrogen. 
Whether it be 1 per cent. from the truth matters little 
otherwise than theoretically. We are not, at present, splitting 


hairs. 
N. S. Keith. 


Nitrogenic Anhydride and Ozone. 


There are very few data respecting the action of the silent 
discharge on a mixture of air or of oxygen with nitrogen. 
This, primaé facie, would indicate that nitrogen is rather 
rebellious to electrification. I will go through my notes 
and make a statement as complete as possible on the present 
state of our knowledge on this subject. 

It is rather difficult to explain the hostility or the indiffer- 
ence of most medical men with respect to ozone. If 
ozone is good for therapeutic and sanitary purposes, its use 
ought to be encouraged, and its application recommended in 
certain diseases. 

If, on the other hand, there is not only no advantage but 
actual danger in the ozonisation, the use of ozone ought to 
be prohibited, and if the poisonous nitrogenic anhydride 
(N, Og) exists in appreciable quantities in ozonised air, those 

ple who supply ozonisers for therapeutic purposes should 

prohibited from plying their disreputable trade. 

The silence of the medical profession on the presence of 
nitrogenic anhydride in ozonised air or oxygen is very sig- 
nificant. The question, however, deserves to be the more 
thoroughly investigated, as there has always been a great 
deal of confusion, discussion, and of more or less accurate 
experiments about the formation of nitrous acid and other 
compounds in the electrification of air. 

Emile Andreoli. 


A Safety Are Lamp Standard. 


As the co-patentee with Mr. B. Deakin of the safety arc 
lamp standard noticed in your issue of March 29th, id was 
somewhat amused at the paragraph stating: “It has been 
brought to our notice by Messrs. George Smith & Co., of the 
Sun Foundry, Glasgow, that the ladder is in most respects 
identical with one patented by them in 1892, and described 
by us in May and June of the same year.” 

Allow me to say that our patents are Nos. 8,196 and 
10,523, 1892, and that Mr. Millar (Messrs. George Smith and 
Co.) filed an application about the same time as our earlier 
one; but evidently regarding his idea as valueless, allowed 
his application to lapse before the complete specification stage. 
Another application was filed by him several months after our 
second one, and whether this was compieted or not I do not 
know. In any case priority is with us, and also the sole 
right of manufacture. 

I may add that I write this away from home, on furlough, 
and am not able to give the exact re of the several appli- 
cations named. 

Wilfred L. Spence, A.M.Inst.C.E. 


Llandudno, April 13th, 1895. 


Mr. James Swinburne and the “ Reduction ” of Cyanide 
(of Potassium) to Cyanate. 


In your report (p. 414) of the “ Discussion on the Electro- 
lysis of Gold,” Mr. Swinburne says, or is made to say :— 

“If they used carbon they got rid of all iron, and they had 
a small waste of carbon instead, and it depended upon the 
relative cost. There was probably less consumption of 
cyanide, which tended to be converted into cyanate ; he did 
not think zinc would reduce the cyanide to cyanate, but if 
80 there was a waste of cyanide in that case too.” : 

_ There seems to be a need for some “ elementary ” informa- 

tion here. Reduction by oxidation and oxidation by zinc 
are about on a par with the electrolysis of an element. 


Desmond G. FitzGerald. 


Lanffen-Frankfort Transmission Plant, 


The Allgemeine-Elektricitiits-Gesellschaft, of Berlin and 
Charing Cross Road, W.C., were correct in their statement 
respecting the Lauffen Falls, and the whole mistake rests in 
aname. Our manufacturers supplied the Frankfort Exhibi- 
tion with power from a distance, i.e., from the neighbouring 
town of Offenbach where our people had then their work- 
shops. We are sorry this error was made, and trust you will 
be able to rectify it in your next issue. 

Conze & Simon. 


The Special Report on Main Box Explosions. 


We have read with interest the Report of the Special 
Committee formed to investigate the cause of the alkaline 
deposit found on the St. Pancras electric light mains. 
Several articles have appeared in the electrical journals attri- 
buting this deposit to the decomposition of: the stoneware 
insulators. We fear that the tendency of such articles may 
have been unfortunately to create a want of confidence in a 
material very reliable and suitable for insulating purposes. 
We think it therefore of great importance that attention 
should be called to the finding of the committee of investiga- 
tion, which fully bears out the opinion expressed in the lead- 
ing article in your issue of March 8th, and proves conclu- 
sively that the deposit-(which has been found on glass, 
brickwork, and wood, as well as on stoneware) is not derived 
from the insulators, The report also entirely confirms the 
view we took in a recent letter to one of your contempo- 
raries, in which we asked that “ before the presence of the 
unwelcome sodium is attributed to ‘decomposition of stone- 
ware,’ those interested in the result should wait to see 
whether the investigation may not prove that the source is 
to be found, not in the insulators, but in the cement, the 
brickwork, or the surrounding soil.” 

Doulton & Co, 


THE CONDITIONS NECESSARY FOR FLAME. 


By W. H. BOOTH. 


Many of us are familiar with the lecture room experiment 
of extinguishing the flame of a candle by means of a coil of 

latinum wire, which adds so enormously to the power of 
en radiation by the space occupied by the wire coil and 
the flame, that the continued existence of the flame is made 
impossible, and the candle “goes out.” This experiment, 
so familiar, and demonstrating so clearly that flame cannot 
exist in an unfavourable environment, ought to be present in 
the mind of every boiler engineer and steam user. In prac- 
tice, however, we find that-the majority of such men either 
actually strain after the effect of the coil, or quietly acquiesce 
in its use,and yet we boast of our technical knowledge. 
Curiously enough, too, in respect of the generation of steam, 
the technical student and his teacher approve of such methods 
as involve the error which the quoted experiment should 
teach them to avoid—so small is their power of applying on 
a practical scale the results of laboratory experiments. It is, 
therefore, scarcely to be wondered at that boiler makers who 
sell by weight and crowd in all the extras they can, should 
endeavour to sell their boilers when of Lancashire or Cornish 
type by drawing attention to the number of the cross water 
pipes in the flues; that makers of water-tube boilers are 
equally loud in their claims of the benefits to be secured by 
hurrying the flames from the furnace directly between serried 
rows of cold Le ap that other boiler faddists crowd water 
tubes in the path of the flame, and that they.all do their best 
to copy the experiment of the lecturer, in place of striving 
their best to avoid the conditions thereof. arly last year, 
a paper was read before the Institution of Naval Archi- 
tects, by Prof. V. B. Lewis, drawing special attention to the 
low evaporative results very frequently obtained with steam 
boilers, such results, while partially due to bad stoking and 
incrustation in many instances, being intensified by the 
destructive action of cold surfaces upon the flames, a cause 
which is stated to be very frequently overlooked, and to 
which the attention of marine engineers is directed. In 
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1876, Heuniann, who made researches into the causes of 
luminosity of flame found that there was no flame in actual 
contact with a cool surface ex to its action, and that a 
bar of cold metal plunged into flame extinguished such flame 
in its immediate vicinity, so causing an area of no combustion 
that gradually diminished as the bar became heated, until, 
finally, when the bar became nearly as hot as the surrounding 
flames actual contact of the flame took place. Now, previous 
to becoming acquainted with these experiments, Prof. Lewis 
had, himself, noticed the same phenomenon and had made 
experiments which lead up to the same conclusion, and 
is of opinion that this action is at the bottom of the existence 
of a certain proportion of unburned combustible gases in the 
flue gases from a boiler. This action, it is needless to say, 
must always be worst in the cleanest boilers as regards scale, 
for the plates of such boilers will always be cooler than the 
plates of an encrusted boiler. There is thus present, between 
the flame and the plates, a layer of unburned and cooled gas 
of poor conductivity, acting as a shield against heat trans- 
mission from the flames. Certain experiments are described 
and the analyses given, of the gases escaping from a flame 
during a checked combustion trial, from which it is concluded 
that unless combustion in a boiler is completed before the 
flames touch the furnace crown, there will be loss; that 
flames entering the tubes will be extinguished, but the gases 
may still pass away so hot that they will burn when brought 
into contact with air away from the cooling influenee of the 
boiler. This, we think, can be corroborated from practical 
facts, for we have ourselves seen flames of considerablé length 
appear at the top of a chimney, 140 feet high, which we 
hardly think were flames extending back to the furnaces, 
about 250 feet distant. 
Undoubtedly there is much truth in what Professor Lewis 
has to say on this subject. Practice bears it out. In flue 
boilers, it is a well recognised fact, that with the increase in 
the size of boilers, and, of course, of their furnaces, the effi- 
ciency of the fuel has been increased, and it is, further, a 
matter of opinion among practical men, that the cross tubes 
so common in Cornish and Lancashire boilers, are often 
worse than useless, and that better results are obtained with 
boilers made entirely plain. It is the writer’s experience that 
Lancashire boilers, fitted with the cross tubes, are very much 
more sooty than the plain untubed boilers, and, generally, 
that every obstruction placed with the object of breaking 
up the stream of gases and worrying their contained heat out 
of them, is so much wasteful evidence of want of apprecia- 
tion of physical facts. In everyday practice, the flame in a 
boiler furnace is a very delicate article, and so far from trying 
to rob it of its heat, the endeavour should be made to preserve 
it from cooling. A man of large experience in smoke pre- 
vention, once told me that he had found a single Galloway 
tube, at the back of a furnace, make all the difference be- 
tween a smoky and non-smoky boiler, the presence of the 
tube right upon the bridge being sufficient to extinguish the 
flame and produce smoke. Once let combustion complete 
itself, and it matters little how many obstructions and ab- 
sorbers of heat are placed in the course of the gases, so long 
as the draught appliances are powerful enough to overcome 
their combined resistances; and it is after combustion is 
complete that the duty of the Serve ribbed tube, and similar 
and other appliances for heat absorption, is to be carried out. 
We very much doubt if there would be any smoke question 
at all if steam users would only employ a brick lined furnace ; 
or, even if in Lancashire boilers, the furnace crowns were 
brick lined, or in water tube boilers provision were made to 
prevent the too sudden cooling of the gases, though in 
this boiler the provision should also be made to serve, as 
it easily could be, as a smoke preventing device. The 
question of the actual conditions in a furnace are rarely 
appreciated as they should be. The furnace temperature 
may be nearly if not quite 2,000° F., the boiler temperature 
may be 350°. The difference is, we will say, 1,600° F. In 
absolute temperatures, one is three-fold the other. The 
human body has an absolute temperature of about 560° F. 
One-third of this is 187°, which co nds with about 273° 
F. below zero, a degree of cold to which, if the body were 
subjected and allowed to radiate its heat towards a surround- 
ing mass of iron and water so far cooled, it could not long 
remain alive, and yet it is to such a relative range of tem- 
perature that flame is exposed in nearly all boilers, and when 
smoke results it is the habit to eay that the gases in 


bituminous coals cannot be utilised. Is it not about time 
that engineers studied the physical facts connected with fuel 
utilisation ? 

Their appreciation of such facts is of very slow growth, but 
there is growth. Years ago the side flues of boilers were made 
narrow so as to keep the heat close to the boiler ; similarly in 
underfired boilers the grate was only about a foot below the boiler 
bottom for the same laudable purpose. Now the side flues 
are made nearly a foot wide at the narrowest part ; under- 
fired boilers are placed two feet above the grate and flame 
bridgesare reduced in height, but wedo not seem able toentirely 
shake off the trammels of the obstruction theorists who put 
obstacles in the fairway of the furnace flames, and in short 

to carry into practice the same principles, which, carried 
into effect by the coil of platinum wire, are so effective in 
the lecture room in making a candle flame to die for lack of 
sufficient warmth. The confusion of ideas on the subject is 
especially manifested in the practice of some locomotive 
engineers who, clearly recognising the benefits that accrue in 
respect of smokelessness and fuel economy by building up an 
arch (of firebrick) across the fire-box, seek to effect the same 
object by doing the same with the locomotives under their 
own charge: but they build their arch of steel or iron plates 
and call it a water table. Their idea of the functions of the 
arch is simply that it compels a more tortuous route from 
fire-grate to tubes, and they think to get the further benefit 
of an increased fire-box surface by making a water table, 
whereas they run a great risk of losing the benefit of the 
arch altogether by their anxiety to abstract the heat from the 
flame before combustion is complete. How entirely un- 
necessary this is has been proved by experiments with tubes 
that show how the first few inches are competent to absorb 
and do absorb many times the amount of heat that is 
absorbed by the later portions of the tubes, evidencing the 
capacity of the tubes to absorb much more heat than they 
actually do. Obviously, the remedy is better furnace com- 
bustion and more absorbent tubes. 


BUSINESS NOTICES, &c. 


~ Ready.—The Universal Electrical Directory. This direc- 
tory for 1895, which is on sale at 22, Paternoster Row, by Messrs. H. 
Alabaster, Gatehouse & Co., contains a total of 20,958 distinct names of 
individuals and firms, being 2,500 more than were contained in the 

revious edition, and about 8,000 more than any other electrical 

i ry = In addition to the incorporation of new 
names, all have been carefully revised, much financial information 
has been added, the telegraphic addresses and local telephone 
numbers are given, and the total of pages in the work is increased 
+ Ag: making in all about 866 pages entirely of directory matter. 

ice 4s. 


Black poo].—Notwithstanding the extensive use of elec- 
tricity for lighting purposes here, the number of gas consumers and 
the quantity of gas consumed during year ended March 25th, 1895, 
are much larger than in the previous year. 


Brighton.—Brill’s Baths were lighted some days ago for 
the first time by electricity. 


Cheltenham,.—The electric light works are now prac- 
tically complete. There was a trial run on 9th inst. 


Coseley.—The District Council has instructed the sur- 
veyor to prepare a statement showing the cost of lighting by elec- 
tricity and other methods. 


Coventry.—The corporate seal has been affixed to mort- 
of the general district fund for raising £2,000 at 3} per cent., 
‘or electric lighting. 


Cowes.—The District Council’s engineer and surveyor 
has reported upon the a agen electric lighting of Cowes. He sug- 
= that the compulsory area should commence at the floating 

ridge, continue along Medina Street, Bath Road, The Parade, and 
Queen’s Road to Egypt Corner. He proposes the direct-current low- 
ressure system. The plant would at first accommodate 2,200 8-C.P. 

ps, though the mains would be of a capacity to supply 3,000 
lamps ype y | with current. The boilers would be of the 
Cornish type with Galloway tubes and fitted with Meldrum’s fur- 
naces. ere would be feed-water heaters, and two Willans’ com- 
pound central valve engines, the dynamos being mounted on the 
eame bed plates and driven direct. There will be sufficient accumu- 
lators to take the whole day load, and the station will be provided 
with switchboards, testing and measuring instruments. The cost of 
the installation, including buildings, is put down at £6,000. Mr. 
Nelson estimates the annual cost, including up-keep, salaries and 
wages, interest on and repayment of loan, at £1,100. Maintenance is 
put at £233. The question of utilising the heat from a refuse de- 
structor has been considered, but under the local circumstances this 
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process would involve a loss. As regards revenue, it is estimated 
that if 2,200 lamps are in use over 51,000 units will be used, aud at 
6d. per unit this produces £1,275, or a balance of £175 over expen-~ 
diture. To encourage day load demand, the current could be supplied 
at 4d. per unit. Mr. Nelson suggests that the High Street should not 
be lit by large arc lamps, but with small arc lamps of 250, 580, and 
1,000 C.P. For the various streets to be lit, lamps giving a total of 
14,640 C.P. would be used. The cost of the special engine and 
dynamo for public lighting, and the cost of columns, lamps, &c., 
would amount to £720, and the annual expenditure to £133, thus 
leaving a profit balance on the whole transaction if the 2,200 private 
lamps were taken up 


Croydon.—At the Croydon County Council meeting last 
week it was stated that the Electric Lighting Sub-Committee had 
invited twelve companies and firms of electrical contractors to make 
offers to the Corporation upon the basis adopted by the Council on 
October 29th, 1894. Six firms sent in tenders, and Prof. Kennedy, 
whose opinion the Council sought, selected that of the British Thom- 
son-Houston Company, Limited. Their contract price was £15,986, 
but they thought that the sum of £21,000 would be required to pro- 
vide a complete system for the compulsory area, including the 
necessary professional expenses. The company were willing to work 
the undertaking for five years, and would guarantee to pay to the 
Corporation 3 og cent. interest on the capital laid out, and such sink- 
ing fund as the Corporation might have to provide, not exceeding 
3 per cent.on the amount. At the end of five years the contractors 
would have no further interest in the matter, and the plant would 
remain the property of the Corporation. The Committee thought 
that in view of future possible extensions of the system it might be 
desirable to construct larger buildings, &c., than would be n 
for the compulsory area alone, and they, therefore, considered that an 
application should now be made to the Local Government Board for 

rmission to borrow £27,500 for electric lighting purposes. Councillor 

oward Martin suggested that the proposed term of 5 years should 
be altered to 10 years, but at the same time he thought the Council 
should have power to take it over at the end of 5 years. Councillor 
Martin’s amendment was carricd. Alderman Thrift said he regretted 
that the Corporation had not taken the work in hand itself. The 
recommendation of the Committee was carried unanimously. 


Dover.—Buckland Church was lighted by electricity for 
the first time last Sunday night. 


Dublin,—A firm whose business premises are situate in 
South Great George’s Street, applied two years ago fora supply of cur- 
rent, The station has been running about three years, and the com- 
plainant firm has not yet been connected to the corporation system. 
The street is situate in the compulsory area, but mains have not yet 
been laid so far as that. The Electric Light Committee, two years 
ago, offered to bring the mains as far as the premises in question, 
provided the applicant paid £100 to defray the cost. 


Edinburgh.—On 11th inst., the ceremony of switch- 
ing on current at the central station in Dewar Place was Yamane a 
by Mrs. M‘Donald, the Lord Provost’s wife. The Lord Provost, in 
the course of his remarks, said that in connection with the scheme 
they had paid for land £9,000; machinery, about £15,000; boilers, 
£6,500 ; switchboards, £1,700; batteries, £1,400; cables and copper, 
about £24,000; casting, £9,500; roadwork, £17,000; in all, about 
£115,000. Incidentally he stated that Princes Street alone had for- 
merly cost £400 a annum for gas, and with electricity it was 
expected to cost about £600 or £620, but there would be ten times 
more light. The members of the Corporation, with Mrs. M‘Donald 
and a number of other guests, including the engineering staff at the 
new station, dined together at the Rutland Hotel previous to the 
ceremony. A wire had been led into the Rutland Hotel dining room 
from the switchboard at the central station, and the pressure of a 
knob was sufficient to make the connection for the lighting of the 
whole of Princes Street. Prof. Kennedy in addressing the company, 
said that outside London there was no city that offered such a field 
for success, both financially and scientifically, as Edinburgh. 

Since the supply was turned on, the Cockburn Hotel and the Stock 
rooms have been lighted by electricity. 


Kilburn,—The Willesden District Council has decided 
not to accept the offer of the Hampstead Vestry to light the High 
Road, Kilburn, by electricity, on conditions which we have y 
mentioned. 

leigh.—The Board of Trade has decided to grant the 
provisional order — for by the district council for power to 
supply electricity within the area of their jurisdiction. 


_ London, E.C,—The new premises of the St. Nicholas Club 
in Five Foot Lane are to be lighted electrically. 


Montrose.—The Board of Trade has objected to several 
clauses in the provisional order sought by the Scottish House-to- 
House Company. The Town Council has decided to stand aside and 
watch any further developments. 


Newport.—Various appointments are to be made at the 
electric light station, one being that of works manager at £180 per 
annum, and an assistant manager at £130 per annum. So far there 
are applications booked for 2,000 8-C.P. lamps. 


New Swindon.—The Board of Trade has decided to 


grant the provisional order which was applied for by the District 
Council. 


Portsmouth,—The Town Council the other day adopted, 


without discussion, the report of the Electric Lighting Committee 
yt to the proposed extension of electric mains at a cost 


Pontypool.—The Board of Trade has decided to grant 
the provisional order which was applied for by the Pontypool Elec- 
tric Light and Power Company, Limited. 


Preston.—The machinery in the new premises of the 
Preston Herald is driven electrically, two Crompton motors having 
been supplied by the Corlett Electrical Engineering Company. The 
premises are also being wired for the electric light. The current is 
taken from the mains of the National Electric Supply Company. 
The specifications were drawn up and the work superintended by Mr. 
Tonge, the Supply Company’s engineer. 


Radcliffe. — The Board of Trade has granted the order 
sought by the district council for power to supply electricity within 
the urban sanitary district of Radcliffe. 


Rangoon,—A new Government House is under course of 
erection at Rangoon. The whole buildings are to be lighted with 
electricity, the entire plant being ordered through the Secretary of 
State. The Irrawaddy Flotilla Company secured the contract, and 
have laid the necessary cables and wires. 


St. Helen’s.—For the erection of central station, the 
Water Committee recommend the closing of Rimmer Street, and the 
pulling down of a cottage. 


St. Pancras.—The Electricity and Public Lighting Com- 
mittee’s statement of accounts for the year ending December 31st 
last, presented at Wednesday’s Vestry meeting, shows the generation 
expenses in 1893 as £6,103 4s. 1d., and in 1894 to only £73 5s. 10d. 
in excess of this amount, while the increase in the current sold to 
private consumers reached £2,510 12s. After paying all charges, 
there was an available balance of £7,233 1s. 4d. to meet the interest 
and paymeats of the instalments off loans, viz., £5,397:19s. 2d., com- 
prising interest on the bank overdraft. Hence there was a net profit 
on the year’s working, after providing for bad debts, &c., of 
£1,753 18s. 2d. The charge for public lighting during the year, 
although more lamps bad been erected, was reduced by £515 16s. 11d. 
in one quarter, owing to the charge being reduced from 6d. to 5d. per 
unit. Current sold to — consumers at 3d. per unit, realised 
£1,236 13s. 9d., and at 6d., £10,819 15s. 9d. 


Walthamstow.—The Board of Trade has granted the 
— order applied for by the Walthamstow District Council 
‘or powers to supply electricity within its district. 


Worcester.—The Town Council has authorised the Elec- 
tricity Committee to employ such staff from time to time for the 
purposes of electric lighting as might be found necessary, and 
authorised Mr. Murray to carry out his recommendations as to the 
staff required. The staff proposed by Mr. Murray comprises three 
electricians at the respective salaries of £110, £90, and £65 per year, 
two juniors to look after the switch buildings at £39 each, three 
engine drivers at £83 4s. each, two firemen at £72 16s. each, and two 
labourers at‘€63 14s. each, a total of £865 12s. per annum. This is of 
course exclusive of Mr. Murray’s own salary. 


York,—A special meeting of the Council is to be held on 
the 29th inst., to discuss the various schemes for the electric lighting 
of the city which have been considered in committee. 


Bankruptcy Proceedings.—April 22nd is fixed as the 
date of the first meeting and May 2nd as the date of examination of 
Edgar Haworth Berry (trading as E. H. Berry & Pope as electrical 
engineers and contractors), 22, St. Matthew’s Street, Burnley, Lan- 
cashire. The first meeting will take a at Exchange Hotel, 
Nicholas Street, Burnley, and the public examination at Court 
House, Barnley. 


Business Announcement,—Messrs. E. L. Berry, Har- 
rison & Co. ask us to state that Messrs. Willing & Co., Limited, have 
ceased to be the sole agents for their patent Chameleon electric 
signs. 

Callender’s Bitumen Telegraph and Waterproof 
Company, Limited.—Owing to increase of business, this company 
has found it necessary to remove the offices from present address to 
larger premises, at 90, Cannon Street, E.C. The directors have ap- 

inted Mr. Theodor Petersen as assistant manager to Mr. T. O, 

liender. Mr. W. Douglas Reid, who has been connected with the 
company for the past ten years on outside works, has been oo 
ouliea engineer to superintend the carrying out of all works in the 
home district. The business in the Liverpool district will be in 
charge of Mr. F. A. Pocklington, whose office will be at Oldham 
Place, Renshaw Street, Liverpool. Work in the South Midlands and 
West of England will be in charge of Mr. George Barnard, whose 
office will be at 58, Water Street, Birmingham. Mr. Burton, whose 
offices are at Lichfield Street, Wolverhampton, and Talbot Street, 
Nottingham, will be in charge of the North Midland district. Mr. 
W. Moir, whose address is 28, Charlotte Street, Ayr, N.B., will have 
charge of work in Scotland. 


Dissolution of Partnership.—With reference to our 
notice under this heading last week, we now understand that Mr. 
Herbert W. Edlin has retired from the business, and that it is now 
being carried on under the same style by Mr. A. David Stevenson, 


who has taken over all assets and liabilities of the firm. It is re- . 


uested that creditors furnish a statement of accounts owing to 
ebruary 28th, and that all accounts due to the firm up to that date 
be settled at the earliest moment, 
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Electric Candle Fittings.—Messrs. Faraday & Son 
write to us as follows :—‘ We have seen in your issue of March 8th 
a description of an adaptive fitting patented by Messrs. Mellier & 
Lowry for supporting porcelain candles when used with electric 
lamps. The coincidence in invention, so often observed, and due no 
doubt to simultaneous appreciation of a new want, is here exempli- 
fied, since a patent (No. 9,627) for a like contrivance was taken out 
by ourselves just two days prior to the one you described. Both 


patents provide a similar protection for the wires; but the device for 
maintaining the candle in an upright position, consists in our case of 
continuous flat springs (see annexed sectional drawing), whereas in 
the other case these springs are divided into two sets. We believe 
our method to be more efficient as well as cheaper in construction. 
The device for attaching to thesocket of the candelabrum differs still 
more, but we are advised that our specification covers the variation 
introduced by Messrs. Mellier & Lowry. The priority in applying 
for protection gives us precedence in regard to this patent. We 
understand, indeed, that the one you described on March 8th has 
been practically abandoned.” iss 


Electric Power on the Rand.—An important departure 
in relation to the treatment of gold ores on the Rand has been inau- 
gurated (says the African Review) by the formation of the Rand 
Central Electrical Works, Limited. This company, which forms one 
of the Goerz or Deutsche Bank group, has a capital of £300,000, of 
which £275,000 has been subscribed privately by the strongest people 
of the German group. Briefly speaking, the company is formed to 
establish an electrical engineering station at Brakpan, from which 
— will be served out along the line of Main Reef properties as 

as Paardekraal. A special grant or license has been obtained 
from the Transvaal Government by Messrs. Siemens & Halske, of 
Berlin, to lay a main conductor for transmitting this power from 
Brakpan as far as Paardekraal, and elaborate arrangements have been 
made for the installation of a very large plant, which will be con- 
structed by Messrs. Siemens & Halske for £210,000. 


Epstein Accumulators.—Tests made by Prof. Ayrton 
and others with Epstein accumulators, and the practical working of 
Epstein batteries in the hands of hundreds of users, sometimes 
under most severe conditions, have tended to dispel the feelings 
which existed against accumulators. The mechanical strength and 
electrical efficiency of the Epstein cells are said to be unequalled by any 
other type. The best proof of the success of the Epstein accumulators 

. may be found in the fact that they have replaced or superseded 
teries of many of the other types in the market, while it is claimed 
that there are no instances where Epstein batteries have been suc- 
cessfully replaced by any other type of secondary battery. The in- 
creasing demand for the Epstein accumulators has necessitated the 


erection of a large new factory, which is now in full working order, 
and comprises a plant of 600 H.P., enabling the company to execute 
large orders Hy yew The prices have been materially 
reduced, so that the Epstein batteries compare most favourably with 
others on this point. As has been intimated by the company’s cir- 
culars, steps are being taken to suppress any infringements of the 
fay ne plates. All inquiries should be addressed to the head office 
in London. 


Electric Traction in Ireland,—In response to a com- 
munication from the Dublin United Tramways Company, the Clon- 
tarf Commissioners have asked them to produce plans of their pro- 
posed system of electric traction. After these have come to hand, an 
interview will be granted to a deputation. 

A deputation from the same company waited upon the Pembroke 
Commissioners on 8th inst. to solicit their favourable reception of 
the scheme for substituting electric traction instead of horse traction 
within the Dublin tramway system. 

Ford Lloyd Manufacturing Company.—The first 
meetings of creditors and contributors will be held at 11 a.m. and 
12 < cee on April 25th, at 33, Carey Street, Lincoln's 

W.C. 

Hospital Lighting.—The Royal Hospital for Sick 
Children now in course of erection at Rillbank, near Edinburgh, is to 
be lighted by electricity. 

London Exhibitions, Limited, Earl’s Court.—We 
understand that Messrs. A. and W. Hopkins, of 30, Parliament Street, 
Westminster, have secured the contract for the supply of electric 
incandescent lamps (Quanonne’s), and other electrical accessories to 
the above exhibition. 


Messrs, Easton, Anderson & Goolden, Limited.— 


- This company have opened a branch in Bank Buildings, Cardiff, in 


connection with their specialities, more particularly their electric 
mining machinery. Mr. Llewelyn B. Atkinson, director of the com- 
pany, has left London for the present to reside near Cardiff, in order 
that his experience in this department may be at the service of their 


customers. 


New Ladder for Tram Wires.—For ready access to the 
electric trolley wires of the tramways at Charleroi (Belgium) one of 
Heathman’s patent telescopic tower ladders is being constructed for 
reaching the height of 21 feet, and arranged to be rapidly drawn by 
a horse to a distance. Mr. Heathman is also making tower ladders 
for Crewe, the Portman Rooms, the London Stock Exchange, and 
Colonel North’s mansion. 


Ship Lighting.—A new steel screw steamer, Cervantes, 
launched at Partick last week, is lighted throughout by electricity, a 
complete installation, including cargo lamps for the hatches, having 
been fitted by Messrs. W. C. Martin & Co., of Glasgow. 


The Great Northern and City Electric Railway.—A 
— for an additional provision to the Great Northern and City 
lectric Railway (Extension of Time) Bill having been presented by 
the promoters, the Bill has been withdrawn from the group to which 
it had been referred, and after Easter the petition will be considered 
by the Examiner on Standing Orders. We understand that leave 
is being sought to amend Section 8 of the 1492 Act as to motive 
power. It is desired to insert a clause authorising the traffic to be 
worked by steam locomotives in addition to, or in substitution for, 
electricity or other motive power. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Brazil.—The municipal authorities of Saint J ean-del-Rey, 
aes, are at present inviting tenders for the electric lighting of the 

wh. 

Brighton.—April 25th. Contracts for the extension of 
the corporation electricity generating station, North Road, compris- 
ing engine room, boiler house, coal stores, chimney shaft, and other 
works in connection therewith, for the Town Council. All culars 
may be obtained from the borough engineer and surveyor, Mr. Francis 
J. C. May, M.I1.C.E., Town Hall, Brighton. 


Germany.—May 4th. The Telegraph Department of the 
Saxon State Railways, in Dresden, is inviting tenders for the supply 
of 10,000 large porcelain insulators, 1,000 small porcelain insulators, 
90 tons of galvanised iron wire, 4 mm. diameter ; 8 tons of galvanised 
iron wire, 3 mm. diameter; 14 ton of galvanised iron wire, 2 mm. 
diameter; 4 ton of galvanised iron wire, 1°7 mm. diameter; 2,000 
copper cylinders, 900 kilog. wax-coated copper wire, 10 magneto- 
electric induction apparatus, 10,000 zinc cylinders, &c. 

France.—May 25th. The Prefecture of Saint L0, 
at Cherbourg (Manche), is inviting tenders for the operation of 
electric tramways in Cherbourg. 


La Plata,—The La Plata Telegraph Department is 
calling for tenders for supply of telegraphic materials. 
Londonderry.—June 1st. Tenders are being invited by 


the Corporation for carbons. Details to be obtained from the town 
clerk, . R. Chambers, at the Guildhall. See our advertisement 
pages. 
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Rangoon.—The Municipal Committee is inviting tenders 
for electric lighting. Particulars to be obtained from Messrs. Ogilvy, 
Gillanders & Co., 67, Cornhill, E.C. 


Shoreditch.—The Vestry are inviting tenders for the 
erection of electric lighting and dust utilisation plant. 

Wakefield.— We understand that tenders are to be invited 
for electric lighting works here. Application is to be made to the 
Local Government Board for power to borrow £25,000 to carry out 
the work. 


CLOSED. 


Bradford.—The recommendations of the Electricity 
Supply Committee, to which we referred last week, have been adopted 
by the Town Council, and the tender has accordingly been accepted 
ob Messrs. Siemens Bros. & Co. for two 300-H.P. engines each coupled 
with a Siemens dynamo at £3,980. 


Edmonton.—The District Council has accepted the 
tender of the Consolidated Telephone Construction and Maintenance 
Company, Limited, for street fire-alarms. 

Hull.—The upset at Hull over the additional plant re- 
quired has been wisely settled by the acceptance of the following 
tenders :—Messrs. Willans & Robinson, a new engine, £1,295; Messrs. 
J. H. Holmes & Co., a dynamo, £700. 


BOOKS RECEIVED. 


Hydraulic Motors: Turbines and Pressure Engines. By G. R. Bop- 
MER, A.M.Inst.C.E. Second Edition. Published by Whittaker 
and Co., London, E.C. 

The Steam Jacket Practically Considered as an Efficient Fuel Econo- 
miser. By Wm. Fiercuer. Published by Whittaker & Co., 
London, E.C. 

Electric Light for Country Houses. A Practical Handbook. By J. 
aa Knieut. Published by Crosby, Lockwood & Son, London, 


NOTES. 


Solubility of Sulphate of Lead, — Messrs. Gladstone 
and Hibbert found that sulphate of lead is about equally 
insoluble in dilute sulphuric acid, and in dilute acid mixed 
with sodium sulphate. This conclusion is confirmed by the 
following note of an experiment by Mr. P. W. Burman :— 
“ Dissolved asmall quantity of litharge in a warm, strong 
solution of caustic soda, which was allowed to cool and then 
filtered. This clear solution was then exactly neutralised 
with dilute sulphuric acid, phenolphthalein being used as the 
indicator. This solution, together with the precipitated lead 
sulphate, was divided into two portions, which were set aside 
for the precipitate to partly settle. One portion was re- 
peatedly filtered, a portion of the filtrate being each time 
tested with S H,, when on each occasion it gave a distinct 
brown coloration. The other portion was acidified with 
— acid till it contained about 10 per cent. of free 
acid, and was then subjected to the same treatment of filtra- 
tion and testing with S H,, with the result that the brown 
coloration was even more marked than before, and was 
constant in depth after each filtration.” It is known that 
sulphate of lead is not absolutely insoluble, even in pure 
water. 


Use of Perforated Celluloid in Secondary Batteries, 
~Probably the first mention of this material occurs in 
Patent No. 7,636, 1886, granted to D. G. FitzGerald. In 
the final specification it is stated that “ A porous vessel, or 
preferably a perforated or reticulated vessel or partition 
made of celluloid or other suitable material may be used to 
contain the granulated peroxide when this is employed as a 
depolarising agent.” 


Memorial to the late Prof. Helmholtz,—We learn 
that it is proposed to erect a statue to perpetuate the memory 
of the late Prof. Von Helmholtz, and a central committee 
has just been formed in Berlin in connection with the matter. 
A sub-committee has also been appointed to convene meet- 
ings in various towns in connection with the movement, and 
also to organise in large local committees. Already a large 
number of subscriptions have been received. 


Electric Towels and Underclothing.—A person (or 
persons) under the style of the Anti-rheumatic Towel Com- 
pany, is endeavouring down at Manchester to exploit the 
ailments of valetudinarians and other weak-minded and 
feeble-bodied humans, by advising them to purchase electric 
towels and electric underclothing. No doubt the prices 
charged for these commodities are modest in the sense in 
which the term has been understood by others ; and no doubt, 
also, there are plenty of testimonials wherewith to make a 
brave show. The public is gullible enough to swallow any- 
thing. Did not the great P. T. Barnum once say: “If you 
have only got $12 in the world, lay out $1 in buying some- 
thing, and the other 11 in advertising it.” We cannot afford 
— enough for a full description of these wondrous anti- 

otes against rheumatism, &c., but here is an extract which 
speaks for itself, taken from one of the circulars :— 


The anti-rheumatic towel is made from a fibre which generates 
electricity on any part of the human body by friction. Cotton and 
linen produce it similarly, and woollen is more powerful than either ; 
but these and all other known fibres absorb what they produce. The 
anti-rheumatic towel, having a negative power, compels the body, or 
part on which it o 8, to absorb the electricity it generates. The 
work there begun by the towel can be carried on by wearing under- 
clothing made from the same fibre. The slight friction caused by the 
movement of the limbs continues, by a gentle process, to eate 
the system with electricity, and invigorates the blood to a lively cir- 
culation. Thus the body is strengthened, and the healthful glow 
whieh results is a permanent resistant against change of temperature. 


The confiding public is then assured that a cure in a natural 
way “is effected if the towel is applied freely to the parts 
affected, and if this treatment is followed up by the wearing 
of electric knee-caps, cuffs, waist-belts, chest protectors, vests, 
pants, combinations, &c. It seems rather a lot of clothes to 


- wear all at once, but we are chiefly constrained to amazement 


when we propose to ourselves the question, “ What are 
electric combinations?” However, the circular assures its 
readers that “the virtue of these specialities being inherent 
in the fabric, they can be washed in the ordinary manner 
without deterioration, drying quickly.” That, at least, is 
some comfort. Now, where do you think we have found 
these wonderful commodities fully and eulogistically de- 
scribed ? In no less an “ organ” than the Hailway Supplies 
Journal. And it is illustrated with a full-length portrait of 
a lady with her hands full of lightning and electric towels, 
and “sparking all over her something dreadful ”—as the 
little boy said when he rubbed the cat’s back the wrong way 
in the dark. However, it is not for us to suggest a reason 
for the association of electric towels with railway supplies. 
Perhaps our readers will be able to do that. 


Crushing by Electricity.—A poet in the Sydney 
Mail denotes that the Eleanor Battery (Hillgrove) is now 
worked by electricity, the ceremony connected with the 
change from steam being performed in February in the pre- 
sence of a large company. The stampers were hung up, 
steam was shut off, and the ropes from the motors to the 
driving wheel attached, and in a little while, after some 
alteration had been made in the supply of power at the 
Guyra machine site, which is six miles away, the machinery 
at the battery began slowly moving, and rapidly gaining 
the first 10-head of stampers were let down, then the 
second, the pace increasing, and then the third 10-head, all 
oing full power, the electric power carrying the steam- 
oe machinery along with it. The unanimous verdict 
of those present was that it was a — success. Our 
contemporary remarks that this is the first battery in Aus- 
tralia driven by electric power. The electric power is almost 
ready to be extended to Baker’s Creek. 


Exhibition at Geneva in 186,—We hear that an 
exhibition, national so far as fine arts and industry are con- 
cerned, but international for electricity, will be held in 
Geneva next year from May Ist to October 15th. The site 
of the exhibition is upon the large open space known as 
Plain-Palais, almost in the centre of the town, and it will be 
a very important affair, a sum of £100,000 having been con- 
tributed by the Federal Government, the Canton of Geneva, 
and the leading merchants and manufacturers. Special pre- 
minence will be given to electricity, which has been much 
developed at Geneva, where the motive force derived from 
the Rhone will, in the course of a few months, reach a total 
of 28,000 horse-power. 
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Electrical Industrial Concerns in the U.S.—A few 
days ago it was rumoured in financial circles over here that 
there was likely to be a pool formed of several electrical 
industrial concerns in the United States, with a view to the 
prevention of ruinous price-cutting. The Llectrical World 
now believes that there is truth in a report which has come 
to its ears that the General Electric and Westinghouse 
interests have been negotiating with a view to an agreement 
ending the present expensive patent litigation between the 
two companies. Our contemporary remarks that whether 
the understanding will go beyond a modus vivendi with res- 
pect to patents alone, or include an amicable arrangement as 
to prices, can only be surmised at present, but it is impro- 
bable that its scope will extend to any general combination 
of interests. As concerns the electrical industry at large, 
there can be no doubt of the wisdom of a course which will 
not only cut off enormous expenses for litigation, but give a 
great impetus to electrical development by removing from 
the minds of purchasers the fear of trouble from infringe- 
ment suits. As to the effect on outside manufacturers, 
nothing can, of course, be known until the agreement, if 
completed, is divulged. In the meantime, it is thought safe 
to assume that the unfortunate experience of the General 
Electric Company in its attempt to ride rough-shod over 
smaller concerns, and the consummate business acumen dis- 
played in recent years by the Westinghouse management, 
both give assurance that no undue alarm need be felt on this 
score. A paragraph in a New York daily, dated 24th ult., 
says that the two companies have come to an agreement. It 
has been agreed that the two companies should submit their 
patents to a commission of noted experts, who should assess 
the value of each. Each company agrees to manufacture 
under the patents of both, and each agree to pay royalty on 
the patents owned by the other, upon the basis fixed by the 
commission, 


Copper Wound Steam Pipes.—A contemporary notes 
with satisfaction an important change in engineering prac- 
tice, namely, that of winding steam pipes over 8 inches in 
diameter with ,°,ths-inch copper wire, thus nearly doubling 
the bursting pressure, in the case of merchant steamers using 
high pressure steam. It is found that, as with the wire- 
wound gun, wire of square section coiled round the pi 
under tension adds enormously to the strength, and the 
results of some tests have shown that a wire pipe stands just 
about the pressure it ought to have stood when unwired, had 
the — not been injured in the brazing. To obviate the 
risks of careless brazing and enable the thickness of sheet 
copper forming the pipe to be reduced toa minimum, at the 
same time that full advantage of wire-winding is secured, an 
improved system of manufacturing steam pipes has been de- 
vised—forming even a closer aes to the wire gun than 
the usual system of wire winding—and consists in using 
copper of the thinnest ——- gauge to form the interior 
or core of the pipe. The body of the pipe proper is com- 

of steel wire wound closely round the core, the 
interstices being filled in solid with copper by electro- 
deposition. 


Helium in Fiction.—In yesterday’s issue the Optician 


says: “The following singular passage occurs in one of 
Bloer Allan Poe’s ‘Tales of Mystery and Imagination’ :— 
I then took opportunities of conveying by night, to a retired 
situation east of Rotterdam, five eutiound Pp fo contain about 
50 gallons each, and one of a larger size; six tin tubes, 3 inches in 
diameter, properly shaped, and 10 fect in length; a quantity of a 
particular metallic substance, or semi-metal, which I shall not name, 
and a dozen demijohns of a very common acid. The gas to be formed 
from these latter materials is a gas never yet generated by any other 
pan than myself—or at least never applied to any similar purpose. 
can only venture to say here that it isa constituent of azote, so long 
considered irreducible, and that its density is about 37°4 times Jess 
than that of hydrogen. It is tasteless, but not odourless; burns, when 
pure, with a greenish flame, and is instantaneously fatal to animal life. 


“The italics are not ours. Accident manifestly conducted 


Poe to within no very great distance of the imagination of a 
remarkable prophetic truth.” 


Fatal Accident.—An oikr employed at the Harehills 

Station of the Leeds electric tramway system died at 

the Leeds Infirmary on 15th inst. from a fracture of the 

tkull caused by his being struck by a fly-wheel at the works 
on the previous night. 


Lectures.—At the Whitgift Grammar School, Croydon, 
in connection with the electricity class, a lecture on “ Elec- 
tricity ” was delivered on April 10th, by Mr. J. N. Densham 
(head student) ; lecture assistant, G. F. Malden. After the 
lecture, Mr. H. T. Haws addressed those present on “The 
Education of an Electrical Engineer,” taking as his points :— 
(a) How to tell whether a boy is fitted to become an engineer. 
(b) How to enter the profession. (c) College v. workshops, 
At the conclusion there was an exhibition of various appa- 
ratus, &c. 

Before the Hull Institution of Engineers last week, Mr. 
W. H. Willatt read a paper on “ Electrical Measurements.” 

A lecture was, on 9th inst., delivered at the Higher Grade 
Girls’ Art Room, York Place, Brighton, by Mr. W. R. 
Bower, the subject being “ The Electric Current.” 


Exhibition of Medical Electricity at Paris. —The 
exhibition devoted to the various applications of medical 
electricity, which is to be held in Paris this month, is under 
the auspices of the Société Francaise d’Electrothérapie, and 
communications should be addressed to Dr. D. Labbe, 46, 
Rue Pierre-Charron, Paris. 


The Proposed Pacific Cable.—A despatch from Ottawa, 
dated 17th inst., says that Australian mail advices just re- 
ceived from official and private sources respecting the Pacific 
cable scheme are to the effect that in all quarters the im- 
portance of the alternative line of communication is fully 
recognised, and its establishment, as suggested by Canada, is 
meeting with favourable consideration. Some Governments 
have already affirmed the principle of State ownership. No 
valid objection is made by any of the colonies, and the hope 
is expressed that the home Government will take action 
soon. 


Accident on the Liverpool Overhead Railway.— 
On the 10th inst., Mr. Charles Jones, assistant engineer on 
the Liverpool Overhead Railway, was injured by the elec- 
tric current. He was conveyed to the hospital, where it 
was found that his face and hands were terribly burned. 
His injuries are of a very serious nature. 


A Singular Nesting Place.—Some robins have built 
their nest in a rather curious place at Lord Rothschild’s 
mansion, Tring Park. At the rear of the switchboard in 
the switch-room on the ground floor, two of these birds have 
taken up their abode in the network of the electric wires and 
cables which convey current to the various parts of the 
premises. The hen bird is at present sitting upon four eggs, 
some of which may be expected to develop into very wiry 
little creatures, and we would suggest if there is yet time 
that the electrician-in-charge should bring electric heating 
to the assistance of the lady bird. 


Electricity v. Steam on American Railways,—The 
New York Central Railroad officials are at present consider- 
ing the feasibility and the expense of equipping the Niagara 
Falls branch of the line with electric power. These gentle- 
men, learning that a local company had been formed for the 
purpose of building an electric railway to run parallel with 
their own between Bygfalo and Niagara Falls, thought they 
might profitably apply electric power to their present line. 


Fatal Accident in America,—On March 21st Mr. 
Wn. 8. Pierce, the manager of the Petaluma Electric Light 
and Power Company, and president of several concerns, seeing 
a broken electric wire, ascended a pole, heedless of given 
warning. His right hand came into contact with a wire from 
which the insulation had been worn. A current of 5,000 
volts passed through his body, and all efforts at resuscitation 
were of no avail. 


British Association Meetings.—This year’s meeting of 
the British Association is to be held at welt early in 
September. Next year it will assemble at Liverpool. For 
1897 the Association has been invited to Toronto, and the 
Provincial Legislative Assembly of Ontario have unanimously 
authorised a grant of $7,500 towards defraying the expenses 
of this meeting at Toronto should the Association accept the 
invitation. 
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The Limits of Electrolysis: Some Revolutionary 
Ideas.—There is a lengthy and important paper in the Ber. d. 
Deutsch. Elektrochem. Ges., by Le Blanc, in which he discusses 
and objects to the common method of deducing the E.M.F. of a 
cell or the E.M.F. required for electrolysis from known thermo- 
chemical data. This method is due to Thomson, and assumes 
that the chemical energy which disappears in a cell reappears 
entirely in the form of electrical energy. Knowing the 
heats of formation and solution of the various substances 
which can take part in an electro-chemical reaction, we can 
calculate the resulting E.M.F. Conversely, it is assumed 
that in any electrolytic process the electrical energy which 
disappears in the electrolytic cell reappears entirely in the 
form of energy of chemical separation. For example, let & 
denote the minimum E.M.F. required for the electrolysis ; 
now, suppose a current, C, to flow for a time, /, then the work 
done by the electric current is c ¢ x E, and this expressed in 
heat units is Jc ¢E, where J is Joule’s equivalent. If 1 
denotes the thermal values of the electro-chemical reactions 
produced, then 

H=JC?E, 
from which E can be calculated when the necessary heats of 
formation, decomposition, &c., are known. Now, the cases 
to which Thomson’s rule was first applied gave quite satis- 
factory results. The theoretical calculation gave 1°08 volt 
as the E.M.F. of a Daniell cell, and 1°7 volt as the minimum 
E.M.F. required for the electrolysis of water under ordinary 
conditions. And experiment confirmed these results. But 
cases were gradually discovered in which the agreement 
between theory and experiment were not so satisfactory, and 
in which the observed E.M.F. was sometimes less and come- 
times greater than that deduced by calculation. The rule, 
in fact, according to Le Blanc, only holds good for cells of 
which the E.M.F. is quite independent of temperature. The 
Daniell cell happens to be one of these, but there are com- 
paratively few of them. 'The equation given above can be 
modified so as to take into account the change of tempera- 
E 


ture. Let a be the temperature coefficient of the cell, 


ie., the rate at which the E.M.F. varies with teroperature. 
Then, as Helmholtz puts it, the equation given above becomes 


av 


This equation, again, assumes that the pressure remains con- 
stant ; for example, it is known that a smaller E.M.F. than 
1°7 volt will suffice for the electrolysis of water below the 
—- pressure. But as most electrolytic work is 
carried out under atmospheric pressure, the small variations 
of E.M.F. due to changes of pressure are not of any prac- 
tical importance. The remainder of Le Blanc’s paper (for 
which vide Berichte, 1894, p. 41) is devoted to a discussion 
in terms of the dissociation theory, of special cases of electro- 
lysis, especially with electromotive forces near the minimum. 


A Medical Electrician.—A Yorkshire paper contains an 
advertisement of one Herr Cohen, “ who is the principal of 
a Manchester Institute, has made curative electricity a special 
study, and brought to light many discoveries,” and through 
whose knowledge “ the people of England have realised the 
difference between an electric belt and an electric battery.” 
Herr Cohen condemns electric belts as being absolutely use- 
less for any purpose whatever, and in recommending his 
medical batteries, talks of our “ most eminent doctors,” such 
as “Sir Morell Mackenzie, Dr. Tibbits,” &c. The battery 
will, of course, cure a hundred and one complaints, and “last 
a lifetime.” There are many other places where one can 
obtain good batteries for medical purposes. 


The Institution of Electrical Engineers.—At the 
meeting to be held at the Society of Arts, John Street, 
mae W.C., on Thursday, April 25th, 1895, a paper on 
“A Magnetic Tester for Measuring Hysteresis in Sheet Iron,” 
will be read by Prof. J. A. Ewing, M.A., F.R.S., member. 


Accident at Derby.—On 10th inst. an employé at the 
Corporation Electric Light Works, named Wollatt, was en- 
Faged putting fresh carbons in the public arc lamps, when 

e overbalanced himself and fell backwards into the roadway, 
carrying the globe with him. He was very seriously injured 
about the head, 


Theft.—Some time early this week £300 was stolen from 
the premises of the Brush Electrical Engineering Company, in 
Queen Victoria Street. 


Australian Telegraph Service.—A lengthy article in a 
recent issue of the Sydney Jail describes in great detail the 
telegraph and aeons departments of the Sydney Post 
Office. Photographs appear of the principal officers, and 
illustrations giving views of the various departments. 

Sydney Electric Tramways.—From an Australian source 
we have the information that the North Sydney electric 
tramways work by no means satisfactorily. There are occa- 
sional breakdowns, necessitating the return to horses until 
the defects are remedied. 


Society of Arts.—On Wednesday next, April 24th, at 
8 p.m., a lecture on “ The Use of Electricity for Cooking 
and Heating” will be delivered by Mr. R. E. Crompton. 


Brighton-Rottingdean Seashore Electric Railway. 
—This railway is making good progress towards completion, 
and it is expected the line will be opened during the coming 
summer. 


NEW COMPANY REGISTERED. 


Alternate Current Electro-Motor Syndicate, Limited 
(43,836).—This company was registered on April 11th with a capital 
of £6,009, in £1 shares, to acquire the provisional patent rights ob- 


‘tained by W. L. Davies for alternate current motors, to adopt an 


agreement for the purpose, and to carry on the business of motor, 
dynamo and electrical apparatus manufacturers, engineers, elec- 
tricians, electrical manufacturers, light and power contractors, &c. 
The subscribers (with one share each) are:—G. W. de Tunzelmann, 
65, Longridge Road, S.W., electrical engineer; R. L. Cowper-Coles, 
21, Esmond Road, Bedford Park, W.; C. E. Cree, 12, Nevern Road, 
S.W., barrister; G. M. Hoyland, 5, Nevern Mansions, shipowner ; 
E. A. Hoyland, 58, Nevern Square, S.W., shipowner; W. L. Davies, 
57, Comeragh Road, W., electrical engineer; A. W. Cree, Brodsworth, 
Beckenham, solicitor. The numberof directors is not to be less than 
three, nor more than five. Qualification £100. Remuneration as 
coded the company. Registered by Cree & Son, 13, Gray’s Inn 
uare. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dover Electricity Supply Company, Limited (39,779). 
—The statutory return of this company for 1894 was filed on 
April 4th. The capital is £50,000 in £5 shares, and 2,444 have been 

en up; £1 per share bas been called, and £1,432 has been paid, 
leaving £1,012 unpaid. 


Anders’s Telephone Company, Limited (39,906).— 
The annual return of this company was filed on March Ist. The 
capital is £10,000, in £1 shares; 3,607 have been taken up, 3,000 
issued as fully paid, and £607 paid in connection with the others. 


Bernstein Electric Lamp Company, Limited (21,444). 
—The annual return of this company was filed on April 5th, when 
2,814 shares were taken up out of a capital of £100,000, in £10 shares. 
The full amount has been called and paid on each of these. 


Barnet and District Electric Supply Company, 
Limited (27,334).—The annual return of this company was filed 
on April 3rd. The capital is £5,000, in 490 £10 ordinary shares and 
100 £1 founders’ shares; 80 ordinary and 100 founders’ shares have 
been taken up, the latter being considered as fully paid, £10 per 
share has been called on 60 ordinary, and £5 per share on 20 ordinary, 
and £700 has been paid. 


Birmingham Electric Supply Company, Limited 
(30,296).—The annual return of this company was filed on April 4th, 
when the capital cf £100,000 in £5 shares was all cckeotioal for. 
£5 per share has been called on £10,000, and £3 per share on the 
remainder, resulting in the payment of £80,000. 


Cambridge Electric Supply Company, Limited 
(36,457).—The annual return of this company was filed on March 
18th, when out of a capital of £50,000 in £10 shares, 4,032 were taken 
up. £8 per share has been called and £32,256 paid. 


City of Bath Electric Lighting and Engineering 
Company, Limited (33,947).—The annual return of this company 
was filed on March 5th. The capital is £60,000 divided into 50 
founders’ shares of £100 each, and 5,£00 ordinary shares of £10 each. 
The founders’ and 3,384 ordinary shares have been taken up, of which 
2,250 ordinary and the founders’ shares have been issued as fully paid, 
£11,340 has been paid in respect of the remainder, 


‘ 
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CITY NOTES. 


The Oxford WeE have received the report and accounts of this 
Electric Co. company, from which we learn that a gross profit 
Limited. of £1,701 17s. 2d. bas been made. After providing 

for the full interest of 5 per cent. on the debenture issue and other 
interest, there remains £456 2s. 10d., which added to the amount 
brought forward from the previous year (£68 8s. 5d.), leaves an avail- 
able balance of £524 11s.3d. A dividend of 1 per cent. has been 
paid on the ordinary shares, which, absorbing £329 6s. 7d., leaves 
£195 to be carried forward. 

The progress made during the year has been satisfactory, extensions 
“having been made to various streets and roads. It is expected that 
these extensions will result in a substantial increase to the number of 
consumers, 

The cost of production is as follows :— 


1992, 1898. 1894. 
Total capital expended oe _ £55,700 £62,538 


Number of units sold... 103,895 157,257 


Number of lamps connected ... _ 7,012 11,206 
Revenue from sale of current... _ £3,141 £3,730 
Net revenue see - £1,702 
Average price obtained per unit _ _ _ 
Cost of Production. 2s 4 Per unit, 

Coal 428 0 0 65d. 
oa, waste, water, and engine room } 30 0 0 05d. 

stores 
Salaries and wages at generating { €01 0 O ‘92d. 

station 
Re d mainte f build- 

engines, bollers, } «3840 O{Workw cost) 504, 
Ratesandtaxes.. .. 229 0 0 "35d. 


"Management expenses, directors’ re- 
engineer, secretary, clerks, 
stationery and printing, general 854 0 0 131d. 
establishment charges, auditors, 
law charges and insurance 


* Depreciation of buildings and plant 
Renewal fund account... ..  .. nil 
Total £2,731 0 0 3°87d. 
Average price 
Revenue. obtained 
per unit, 
By sale of current we £3,729 15 7 
Meter rents 10119 8 


Sale of lamps... oe ee 
Total 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°87d.; works’ cost, 2°21d. 


Tue St. James’s and Pall Mall Electric Light 

aw Company record most tatisfactory progress. The 
sale of electricity for the quarter ending March 25th, 

representing the supply at 6d. per unit, amounted to £13,907, as 
against £10,375 at the eame rate for the corresponding pericd of 1894, 


The Metropolitan Electric Supply Company, Limited, 


Tux report of directors to be submitted at a meeting of the company 
to be held on Wednesday, April 24th, at Winchester House, states 
that the capital expenditure, which at the end of 1893 amounted to 
£585,932 8s. Sd., now shows a total of £628,931 7s. 1d., being an 
increase — the year of £42,998 188. 4d. This increase is mainly 
accounted for by the growth of the company’s business, necessitatin 
an increase of plant as well as the continual extension of mains, an 
the additional provision of transformers, meters, and other appliances. 
Litigation has taken place in connection with the works at South 
Street, Manchester Square, arising from complaints that vibration 
was caused to the neighbouring houses. The measures which the 
directors have taken to remove all cause for such complaints have 
now been successfully carried out. Considerable difficulty was ex- 
nced in maintaining the public supply while the alterations were 
in progress, and a material increase in working expenditure through- 
out the company’s entire system was thereby incurred. The 
revenue for the year amounted to £85,345 18s. 7d., against £69,195 
4s. 4d. in 1893, being an increase of £16,150 14s. 3d., as compared 
with the increase of £14,623 5s. 4d. in 1893. It will be seen that the 
growth of the income has steadily kept pace with that of the lamp 
connection, nothwithstanding that the directors have found it neces- 
sary to introduce a sliding scale of charges in favour of large con- 


sumers of current. The balance to the credit of the revenue 
account, before providing for depreciation, is £29,998 2s.4d. The 
directors have set aside £8,000 as an addition to the depreciation 
fund, carrying to the credit of the net revenue account the sum of 
£21,998 2s. 4d., which, with the balance brought forward from the 
last account and other receipts, makes a total of £23,761 12s. 4d. 
After deducting debenture interest and other charges, there remains 
a balance of £16,909 2s., of which the directors have appropriated a 
further sum of £1,000 in reduction of the preliminary expenses 
account, which is now diminished to £2,052 10s. 4d. The directors 
recommend that a dividend of 6s. per share on the ordinary share 
capital be now paid, which will absorb a sum of £14,970, and leave a 

ce of £939 2s. to be carried forward to the next account. In 
view of the increased capital expenditure consequent on the exten- 
sion of the company’s business, and to take advantage of the 
favourable condition of the money market, the directors decided 
to replace the 5 per cent. debenture bonds by the creation of 
£250,000 44 per cent. first mortgage debenture stock, of which 
a portion, amounting .to £150,000, was issued in July. With 
the funds thus obtained, the whole of the £100,000 5 per cent. 
bonds have been redeemed, and a further sum of £50,000 provided 
for current capital expenditure. The net premium derived from 
the issue has been carried to the credit of the depreciation fund. 
The number of 8-candle-power lamps supplied by the company in- 
creased during the year 1893 from 166,000 to 209,000. The present 
number of lamps ccnnected is 224,000, and the applications show no 
signs of decrease. A report from the company’s chief engineer is 
appended, showing that the satisfactory condition of the stations, 
machinery and plant, has been maintained. In accordance with the 
articles of association, the following directors, viz., Admiral Sir 
George H. Richards, K.C B., F.R.S., Sir Eyre rem | Shaw, K.C.B., 
and John B. Verity, Esq., retire from the board, and being eligible, 
offer themselves for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths & Co.,also retire, and offer themselves for re-election. 


Report oF ENGINEER. 
To the Directors of the Metropolitan Electric Supply Company, Limited. 


Gentlemen,—I have pleasure in certifying that the company’s 
stations, machinery and plant are being maintained in an eflicient 
condition, and have worked satisfactorily up to the present date. 


Frank Chief Engineer. 


County of London and Brush Provincial 
Electric Lighting. 


Tue report of the County of London and Brush Provincial Electric 
Lighting Company, Limited, for the year ending 31st December 
states that since the balance-sheet was made up, the first issue of 
10,000 preference shares of £10 each has taken place, and the amount 
offered was very largely over-subscribed. The accounts show a con- 
siderable capital expenditure witkin the period dealt with—the first 
year of the company’s operations—upon works now in progress. On 
the profit and loss account, after payment of usual general charges, 
and writing off £309 preliminary expenses on account of the Canter- 
bury Electricity Supply Company’s undertaking, a credit balance of 
£332 remains. The laying of pipes for mains and construction of 
drawing-in boxes within the St. Luke’s and Clerkenwell districts is 
approaching completion. Cables are being delivered and laid, and it 
is hoped that by the end of September both the St. Luke’s and 
Clerkenwell districts will be supplied with current from the generat- 
ing station which is now being built at City Road basin of the 
Regent’s Canal. Streets works in the Wandsworth district have been 
unavoidably delayed, but upon settlement of the regulations by the 
Board of Trade, main laying can be forthwith commenced. The 
plans of the generating station buildings are nearly completed. An 
application for a provisional order for the district of St. Olave, South- 
wark, has been made to the Board of Trade, and the consent of the 
local semen to that application has been obtained. This dis- 
trict adjoins that of St. George the Martyr, Southwark—for which 
the company now holds a provisional order—and both areas 
can be supplied from one generating station. The Bournemouth 
station, in which the company holds the controlling interest, has 
made material The number of consumers has considerably 
increased, so that at the end of the year there were connected an 
equivalent of 19,000 8-C.P. lamps, or 4,500 in excess of the number 
supplied at the end of 1893. To meet with the steadily increasing 
demand, a further capital expenditure has been necessary for exten- 
sion of station buildings and for additional plant and mains. Upon 
the completion of the work in progress, the station will have a capa- 
city of 27,000 8-C.P. lamps connected, with a total capital expendi- 
ture not exceeding £75,000. The company is also the principal 
shareholder in the Dover Electricity Supply Company. The station 
of that company is now completed, part of the plant has been erected, 
current is being supplied, and the remainder of the machinery under 
the original contract will shortly be delivered. Contracts for public 
and private lighting are already entered into for the equipment of 
2,200 8-C.P. lamps ; and other contracts are in course of negotiation. 
A provisional order has been applied for in the name of the Winder- 
mere and District Electricity Supply Company, for the supply of 
electricity for lighting power and other purposes in the towns of 
Ulverston, Grange, Cartmel, Bowness, Windermere, Rydal, and 
Grassmere, and in all these cases the consents of the local authorities 
to the application of the company have been obtained. A con- 
trolling interest in the company holding the provisional order for 
Richmond, Surrey, with a central station well equipped and in active 
work, has recently been acquired on reasonable terms. 
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Indo-European Telegraph Company. 


Tux report of the Indo-Euro Telegraph Company, Limited, for 
1894, states that the revenue from all sources amounted to £119,118, 
as compared with £122,860 for 1893, showing a decrease of £3,742. 
The expenses were—On commercial and general account, £32,841; on 
maintenance account, £31,998; total, £64,839, as against £64,960, a 
decrease of £121. Deducting the expenses, taking credit for £6,452 
brought over, and debiting income-tax, there remains £58,289. From 
this amount £10,000 has been placed to reserve, and that sum, 
together with £10,625 for interim dividend, have to be deducted, 
leaving a balance of £37,664. The directors now propose the decla- 
ration of a dividend for the last six months of 17s. 6d. per share, 
making, with the dividend already paid, 6 per cent., and a bonus of 
20s. per share, both free of income-tax, in all 10 per cent. for the year, 
carrying forward £5,789. It has been determined by the Govern- 
ments and companies interested, under slight modifications of the 
guarantee arrangements, owing to which the existing low tariff with 
Australasia was originally established, to continue its application for 
a further period of five years. 


The Phosphor Bronze Company, Limited. 


Tue directors’ —. which was submitted at the meeting on March 
29th, expresses disappointment at the unfavourable result of the 
year’s transactions. The condition of their trade has been even 
worse than in 1893, the turnover having been considerably less. It 
cannot be disguised that owing to the increasing severity of the com- 
= in respect of metallic alloys especially on the part of persons 

lor many years connected with the company, the days of large profits 
are gone, and the only remedy lies in improving the means of produc- 
tion and increasing the output in all departments. The directors 
have done their utmost to introduce reforms and economies during 
the year under review, the full effect of which cannot, however, be 
apparent until the next accounts are published. During the whole of 
1894 the company continued to suffer severely from the effects of the 
gross mismanagement at the Birmingham works during the previous 
three years. The competition in bronze wire by manufacturers on 
the Continent has forced prices down to such an extent as to seriously 
affect the company’s profits and business. The directors are giving 
their careful consideration to the important subject of reorganising 
the mills’ P peas but for financial reasons they must necessarily move 
slowly and cautiously. A revival in trade and the increased demand 


for improved machinery will undoubtedly bring back to the company . 


share of support from manufacturers, engineers, railway 
companies, shipbuilders, and others, who have in recent years been 
compelled to curtail expenditure and study only first cost. The com- 
pany’s trade in concentrated phosphorised alloys has largely increased, 
and its business in Bull’s metal is developing most satisfactorily. 
The number of orders received during the past year has been larger 
than in any previous year, but they have been smaller and less 
yey The £5,000 debenture liability maturing on January 31st 
, has been discharged, and the new issue of £7,000 offered to the 
shareholders in August last has been fully taken up by the directors 
and their friends. 


At the general meeting held on Friday, March 29th last, the report 
and accounts were adopted. The retiring directors and auditor were 
unanimously re-elected. 

At the extraordinary general meeting held on the same day, two 
resolutions regarding the capital were carried with one dissentient. 
These special resolutions will be submitted at a subsequent meeting 
for confirmation, and if they are carried, the sanction of the Court 
will be applied for in due course. 


Oxford Electric Company. 


THE fourth general meeting of the com was held on 
Friday afternoon, the 5th inst. ‘ aid 

Sir Henry C. Mance (Chairman, who presided) said they would 
observe that the capital account had been increased during the past 
year by £5,408 ; the greater part cf the money had been devoted to 
extending the system to Beaumont Street, Magdalen Schools, the 
north of Oxford, and other places. The expenditure for meters had 
been considerable, and clearly indicated an increase of the prosperity 
of the company. The public lamp posts had been fitted with an 
automatic arrangement to extinguish the lamps at the required hour, 
and some reserve arc lamps had been placed in stock. The automatic 
contrivance, designed by their engineer, Mr. McLean, had resulted 
in a saving to the company, as it was now no longer necessary to 
employ a man to go round at midnight and before dawn to turn off 
the current from the arc lights. With regard to the amount paid for 
accumulators, they had deemed it advisable to provide increased 
capacity for storage, so as to avoid as far as possible the necessity for 
running the engines in the early morning. This increased sto 
was the more , a8 in consequence of some of their customers 
using motors they were more likely to be called upon for current 
during the day. Passing to the other side of the capital account, he 
might mention that the share capital remained as before; the small 
balance of debentures which remained unissued at the end of 1893 
had since been applied for and issued, with the exception of one de- 
benture of £50. e loan capital item had necessarily increased, as 
they had had to provide funds to meet the capital outlay to which 
he had referred. The items of sundry creditors and bills payable 
were much heavier than in the previous year, from the fact that 
although the large stock of cable required for the extensions, costing 
nearly £4,000, was delivered during 1894, payment for the greater 
part was not due until the present year. Most of the amount set 

wn as being owing by consumers, £2,411, had been received, and 
the cash at the bankers, £608, compared very favourably with last 


year. The value of the stock in hand was larger in consequence of 
there being a good deal of cable required, for the extensions had not 
yet been put underground. The quantity of current generated 
during the year 1894 was 231,674 Board of Trade units, being an in- 
crease of nearly 60,000 units over the previous year. Bearing this in 
mind, the revenue account would, he thought, be considered very 
satisfactory. The expenditure was given in greater detail, and they 
had endeavoured to distribute the cost as fairly as possible so as to 
bring themselves in line with other companies. The number of 
Board of Trade units consumed in lamps and motors was 157,257 ; 
the commercial efficiency of the system worked out, therefore, at 
about 68 per cent., and the total cost of the current delivered by the 
Board of Trade unit slightly under 4d., which, of course, did not include 
interest on capital. The machinery and plant had been maintained 
in efficient order; £381 had been expended on maintenance. Their 
receipts from all sources were £4,427 15s. 1d., and the balance of gross 
profit carried to the net revenue account was £1,701 17s. 2d. “After 
providing for debenture and other interest, there remained 
£456 2s. 10d., which, added to the amount brought forward from the 
= neg year, £68 8s. 5d., left an available balance of £524 11s. 3d. 

ith this sum the directors proposed to pay a dividend of 1 per cent., 
free of income tax, on the ordinary shares, and to carry forward 
£195 4s. 8d. to the next account. It was very gratifying to him to 
find that they had joined the ranks of dividend-paying companies, 
and that the anticipations which were expressed by him last year had 
been more than fulfilled. He anticipated that they would reach 
10,000 lamps by January 1st, but he was glad to say that on that date 
they had an equivalent of 11,206 connected to the system, being an 
increase of nearly 4,200 8 candle-power lamps during the year. They 
had made no provision for depreciation, but they had maintained 
their plant in an efficient condition. They had also entered into a 
contract for the maintenance of their batteries at a fixed percentage 
with the Electric Power Storage Company. Their principal addi- 
tions last year were Oriel College, Wadham College, the University 
Galleries, Magdalen Schools, and Worcester College; Trinity College 
greatly increased its installation. There were about a dozen colleges 
in which the light had not yet been introduced, so that they had 
— of fresh ground to work on; be should be disappointed if 


during the | my year they did not add as many lamps to the system 
‘as they di 


last. They were in communication with the authori- 
ties of New College, and he hoped that before long they would 
decide on adopting the light. If their anticipations were fulfilled, 
and they went on adding lights as they had done, the capacity of 
their plant towards the autumn would be taxed to its utmost, and it 
would hardly be prudent for them to rely altogether upon what they 
had at present. Their engineer strongly recommended that they 
should supplement it with another engine, and also another generator 
sufficient to supply another 3,000 lamps. That would give them a 
fair amount of reserve power, without which he did not think it 
would be prudent for them to face another winter. He was glad to 
say that the supply of current had been continuous. He might say 
that from the day the company first started they had never stop 
or broken faith with the public, and it was very creditable that they 
were able to keep up the supply at a time when the floods were level 
almost with the floor of the generating station. The pressure had 
been maintained, and if anything, they were in the habit of giving a 
little more than 100 volts. As regarded the cost of production, the 
figures compared very favourably with the figures of those companies 
they had received up to date. These results had been obtained by 
the exercise of strict economy and close supervision at the generating 
station. It must be remembered that they had three vacations in 
Oxford, so that they were working at some disadvantage, and it was 
all the more creditable that they were able to reach such good figures. 
One of these vacations was in the middle of winter, at a time when 
other companies were having the benefit of the largest profit; but 
notwithstanding this the cost of coal had not exceeded *65 of a penny 

r unit of current metered, and it must be borne in mind that coal 
in Oxford was about 20s. a ton, so that they were under certain dis- 
advantages as compared with some places where coal could be obtained 
for 6s. or 73. Their relations with the public still continued good, as 
they had always been; they had made one or two trifling concessions 
which had given satisfaction ; they had abolished the charge for main 
switches, and reduced the rent for meters. He hoped that the next 
time he had the pleasure of meeting them he should be able to ask 
them to approve of a larger dividend. 

Mr. SexBy-BiacE seconded the motion, and the proposition was 
unanimously adopted. 

Alderman Buckett proposed the re-election of Sir Henry Mance 
and Mr. Barclay as directors. . 

Mr. CourTEnay seconded the motion, and it was adopted. 

The Cuatman briefly spoke in acknowledgment. 

On the proposition of Mr. Orror, seconded by the Cuarrnman, Mr. 
Carver was re-elected auditor, and a vote of thanks to the chairman 
terminated the meeting. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
oa April 14th, 1€95, amounted to £779; week ending April 15th, 
1894, £840; decrease, £61; total receipts for half-year, 1805. £14,362 ; 
corresponding period, 1894, £13,727; increase, £635, 

The Liverpool Overhead Railway Company. The traffic receipts of this railway 
for the week ending April 14th, 18.5, amounted to £1,243; corresponding 
week last year, £655. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending April 12th, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, 

ted, were £,2684, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing om 
Present or Dividends for > 
elas three yours, | | | 
1892. | 1893. | 1894. Highest.) Lowest 

173,4007| African Direct Teleg., Ltd., 4 % _ eee see 100 “eee 4 % 4 % 101 —104 101 —104 eee eee 
1,012,8807 lo-American Ltd. .. ose Stock|£2 15s.)£211s.)£2 2s.) 41 — 43 41 — 43 41 
ose ove ave ove ek £5108.|\£5 28.)£4 48.) 794 | 784— 794 794 | 78 
2,993,5607 eee eee eee Stock eee eee eee 64— 7 73 64 
130,000 Brazilian Scbmerine 10 | 64% 64%§) ... | 12 — 12 123— 12% 127 | 12} 
75,0007} Do. do. 5%, Sane 1906 100|}5% |5% | .. |109 —113 {110 -—114 
44,000 | Chili Telep., Ltd., Nos. 1 to 40,000 .. 5 §| ... ... 3— 4 3— 4 33% 
'10,000,000¢ Commercial Cable Co. . {$100 | 7 7% |7% \148 —152 —152 
224,850 | Consolidated Telep. Const. and Main., Ltd. | 10/-| 2 %§| 2 ... 4 
16,000 | Cuba Teleg., Ltd. |8% |13—14 13 — 14 133 
6,000 Do. 10% Pref. 10 |10 % |10 % |10 % | 20 — 21 20 — 21 

12, 1 Direct Spanish Teleg., Ltd., £4 a oe 5 4 % 4 % 4 % 4 — 44 4 — 43 oe oe 

6, Do. do. 10 % P: 5 110 % |10% (10% | 94— 10 10 oes 

30,0007 Do. do. 44 % Debs. of ‘£50, Nos. 1 ‘to 1,600 ibe cos wee | 44% |103 —106% |103—106% tee 

60,710 | Direct United States Cable, Ltd., 1877 20 28% 2% | 84— 9 83— 9} 8% at 
400,000 | Eastern Teleg., Ltd., Nos. 1 to 400, 000... eee 10 % §) 64% eo =|°163— 164 | 164— 168 164 16 

70,000 Do. 6% Pref. ... 10 | 6 %§|6 ... | 173— 172 | 174— 17} ... 
102,1007 Do. 5 % Debs., y. August, 1899... |5%]| .. |105 —108 —108 = 

1,297,837/ Do. 4 % Mort. Deb. 4% 14% —127 125} 
250, (A De 10}7% 17% 17% |174— 178 | 178 174: | 174 
us. Gov. Sub.), ann. 

64,1001] { } 100 5% |5%|5% |103 —107 |103 —107 ... 
194,3007 do. Bearer, 1,050—3,975 and 4,327—6,400 | |5% |5% |104 —107 104 —107 
320,0007 Do. Btock “Led, 9, Stock} 4% |4% | 4% |123 —126 (123 —126 1253 

Eastern an ut. rican Teleg., 

95,100/ $600 drgs., Reg. Nos. 1 to 2,343 }100 5% |5% |103 —107 —107 
129,100/7 do. do. to bearer, 2,344 to 5,500 |5% 15% | —107 |104 —107 ove 
300,0007 4 % Mort. Debs. Nos. 1 to 2,016, red. 1909 | 100 | 4 % 14% | .. |106 —109 |106 —109 ee a 
200,0007 4 % Reg. Mt. Debs. (Mauritius Sub. ) 25} 4% }4% | —115% |112 —115% 
180,227 Globe Telegraph and Trust, Ltd. 10 | 43% §| 48%§) ... 1 9%— 10 1075| 943 
150,000 Creat Northern leg Com 10 | 83% 83% ask | 

ern Te ove - 
190,000/ 5 Debs. | 100}5% | 5% | 5 % |104 —107 (105 —108 107 106 
17,000 . Telog., Ltd. ait | 25 (10 % % |10 % | 52 — 54 52 — 54 522 | 52 
548 London Platino-Brasilian Teleg., Ltd. eee eee eee 10 2 % 24% 5 7 5 7 eee eee 
10,0007 Do. 6 % Debs. ... | 100;6% 1|6% 1065 —109 —109 
,000 Monte Video Co., 1 to 15,000 eee 5 eee see eee eee 

28,000 Do. 6% Pref., 1 to 28,000 . 24 14— 235 ove 
434,597 National Teleph,. Ltd, 1 to 438,984 .. 5/5 %$5%§15% | 54 54— 58 54 

15,000 Do. 6% Cum. 1st Pref. eo ... | 154— 164 | 155— 164 

15,000 Do. 6 % Cum. 2nd Pref. 10;6% |6% 144— 154 | 15 — 16 ee ° 
119,234 Do. 5 % Non-cum. 3rd 1 615% 5g— 53— 6 oll! 53 

1,100,000/ Do. 3 % aa ag: ee | 34% | 34% 104 — 106 (104 —106 1 104} 

48,800 | New Teleph., Ltd., 25, 10 | ose one 
171,504 | Oriental & Elec., Ltd. ito 171 fully paid | ove 
100,0007| Pacific and uropean Tel., Ltd 4% Debs, 1 to 1,000 100}; 4% |4% | 4% |105 —108 —108 

11,839 Reuter’s Ltd. eee eee eee eee eee eee 8 5 % 0 % eee 4 5 4 soe 

3,381 Submarine Cables Trust eee eee . Cert. eee eee eee 121 —126 120 —125 120 

58,000 | United River Plate Teleph. | os ove 1— 2 1— 2 
146,733/ [Stock 5% |5% | 5% | 85 — 90 85 — 90 

15,609 West Atrican Teleg, 109808 eee 10 0 % eee 4 5 4 5 see eee 
238,3007 eee ooo oo 100 5 % 5 % eee 101 —104 101 —104 1014 

30,000 | West Coast of Le 10; ... 14— 25 2 
150,000/ Do. do. 8 % Debs., repay. 1902 | 100;8% |8% | ... | 98 —103 98 —103 100 gee 

.245 | Western and Brazilian Telce., ° oe 15 | 24% | 24% | 34% | 10 — 104 93— 10} 10$ | 10 

33,129 Do. do. do. 5 % Cum. Pref. 7415% 15% 15% 62 6% 

33,129 Do. do. do. 5 % Def. 74 | 43 4} 4} 
171,9007 Do. do. do. 6 % Debs. “ A,” 1910 100|;6% |6% |101 —105 —105 1014 
214,800/ Do. 6 % Mort. Debs., series “B,” red. Feb. 1910 | 100}6% |6% |6% |101 —105 —105 

88,321 | West India and Panama Teleg., Ltd. ose 10| 2% | 8% | &% 1 1— 1} 1} 

34,563 Do. do, do. 6 % 1st Pref. - 10;6% |6% |6% | 10f— 114 | 11 — 114 114 | 114 

4,669 Do. do. do. 6 % 2nd Pref. 10;6% }6%|6%|9—10 9— 10 98 ove 

80, Do. do. 5 % Debs. (1917) No. 1 to 1,000 | 1005 % |5% |5% |108 —111 {169 —112 - 

$1,211,000 | Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds |g10001 7% |7% | 7% |115 —120 —120 

66, Do. do, 6 % Ster. Bonds. .. on 6% |6% |6% {101 —103 /|101 —103 ove 

ELECTRICITY SUPPLY COMPANIES. 

30,000 | Charing Cross and Strand Electy. Supply ... 5| 5 4 5— 5— 

40,000} City of London Elec. Lightg. Co., Urd, 40,001—80,000 | 10 13 — 14 13 — ne eee 

40,000 Do. do. 10; 6%| 6%|6% | 15% | 15 — 154 15} 
100,000 Do. 5 % Deb. Stock, (iss. at paid; ...| 5%1|5% |5% |188 —1386 (133 —136 

100, bonds of £10, 7290, “a ooo = ove 
150, Do. 44% first mortgage debenture stock we | 44%| 44% | ... (118 —120 {118 —120 1184 
6,452 | Notting Hill Electric Ligh Co., Ltd. |1% | 7i— coe 

19,980] St. James’ ight Co., Ltd., ‘Ord., 101-18 780 5 | 74%| 44%| 64% | 74— 8 8 

20,000 Do. 7 % Pret., 20,081 to 40,080 5| 7%| 7%17% — 9 8 9 8t4 

50°900 |* Westminster Electric Supply Ord., 101 to 60,000 .. 5} 34%| 4%1|5% 8 72— 8} cee 


* Subject to Founder's Shares, 
+ Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 


i Dividends paid in deferred share warrants, profits being used as capital 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. . 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock | Business done 


90,000 | Brush Elecl. Enging. Co., Ord.,1t0 90,000... .. 

Do. do.  Non-cum. 6 % Pref., 1 to 90,000 
do. 44 % Deb. ee 
Y Pref. Shares, 1 to 28,180 


Li 1 Overhead Railway, Ord. ... 
do. Pref., £10 

Swan United Electric Light, Ltd. ... ove 
Telegraph Constn. and Maintce., Ltd. one oe on 
Do. do. do. 5 % Bonds, red. 1899 
Waterloo and City Railway, Nos. 1 to 54,000, £2 paid ... 


Closing Closing 
or Dividends for notation, Quotation, during week 
the last three years. 9th. April 17th. April 

1892. | 1893. | 1894, Highest.| Lowest. 
3/6%§ 6% ose 24— 2% 2% 23% 2 
6% 23— 28 28 

Stock) 44% | 440° |113 —116 1138 —116—li 
Stock} 8% 8% | 14% | 45 — 47 45 — 47 ose 
5|7%$ 7 %§ ... 3} 
|5% 15% | 5% —105 100 —105 xd 
2| nil | nil ae ove ove son 
2| nil nil 15 15 13 
5 | nil §| ni ... 4— 1h ove 
10|7% | nil — 64— 74 — 74 cos 
5% 16% 94— 104 94— 154 
10 {124% (124% |10 % | 214— 224 214— 224 223 22 
100 | 44% | 44% | 44% |101 —103 101 —103 — eee 
.. |5% |5% | 14 — 14 — 14} 
12 |15 % % |20 % | 39 — 41 39 — 41 40 
100;5% |5% | 5% |104 —107 105 —108 107 


+ Quotations on Liverpool Stock Exchange. ; 


t Unless otherwise stated all shares are fully paid. 


{ Last dividend paid was 50°/ for 1 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—T°/,§; 1890—8°/.§. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Birmingkam Electric Supply Company, Ordinary of £5 (fully paid), 


Electric Construction Corporation, 6 % Debentures, 84—87. 
Electric and General Investment, shares of £5 (£1 paid), 14—2 
House-to-House Company (£5 paid), 3f—4. 
Do. do. 7 % Preference, of £5, 7—7}. 
Do. do. 6% Debentures of £100, 107—109. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


ington and Knightsbridge Electric Lighting Company, Limited 

i Shares £5 (fully paid) 74—7}; 1st Preference Cumula- 

tive 6 %, £5 (fully paid), 7—74. 

Liverpool Electric Supply, £5 (fully paid), 73—7}. 

London Electric Supply £5 Ordinary, #—}4. 

Queen Anne’s Mansions Lighting and Heating Company, 6 % £100 
Debentures, 99—101 nominal. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 5¢—6. 


MATERIAL FOR WIRE FOR RHEOSTATS 
FOR STRONG CURRENTS.* 


By K. STRECKER. 


In Herzog and Feldmann’s work, “The Calculation of Elec- 
trical Conductive Nets in Theory and Practice,” there occurs 
on page 330, a consideration from which it is to appear that 
the “favourite special sorts” of wires of especially high 
yee resistance are less adapted for the manufacture of 
rheostats than are copper and iron. 

The calculation leading to this result is as follows :— 
v, a, l, g denote volume, diameter, length, and the specific 
resistance of the wire to be used, k the resistance, and J the 
strength of current for which the rheostat is to be constructed. 


Then 
a? R 


For the heating of the wire, if it is round, the formula 
holds good, : 


r= a*, (2) 
in which & is a number depending essentially on the heating 
admitted. The combination of the two equations gives 


V9 (3) 
from which it would certainly appear that the volume 
increases with the higher specific resistance of the material. 
Formula (2) disregards practical experience and require- 
ments. Hence the calculation leads to results which are 
theoretically correct but practically useless. 


From the Elektrotechn. Zeitschrift. 


It is an old experience that thick wires cannot be used for 
the production of rheostats : compare, e.g., Hii/f’s buch fiir 
die Elektrotechnik, first edition, 1887, p. 115. We rather 
use wires of between 0°8, and at most 2 mm., or slips of sheet 
metal or of wire gauze, &c. We may, therefore, say that the 
admissible current is directly proportional to the transverse 
section, where we assume a medium density of current 
suitable for the conditions of a wire of 1 mm. in thickness. 
Such an assumption is not actually correct ; it would not 
suffice on calculating the quantity to be used of a certain sort 
of resistance wire. But it suffices for a comparison of several 
materials, concerning which it is ascertained that they all 
should be used as wires of between 0°8 and 1°6 mm. in 
diameter. 

If we admit for all the wires the same heating we obtain 
here the formula 


(2a) 


If we write this equation in the form 

\4 

it can be easily compared with (2). We see that for larger 

d, there results a heating which is inadmissibly high. The 

equation (2a) in conjunction with (1) gives 


v= k? (8a) 


and this equation shows that the volume of the resistance 
wire (on condition that we avoid the unfavourable transverse 
sections of thick wires) is essentially independent of the 
material. 

Certainly, according to Table 45 of Herzog and Feldmann’s 
work (p. 332), & seems to depend essentially on the material ; 
but this table may contain an error which the authors might 
easily correct. 
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NAMB, | 
1 
Do. do. 5 % 1st Mort. Debs., 1—400 of £100, + 
and “ A” 1—200of £50 each f| 
120,000 Construction, Ltd., 1 to 120,000 ... om eee ges 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845... ay 
100,000 | Elmore’s French Patent Cop. Deposg., Ltd., 1 to 66,750... F 
91,195 | Elmore’s Patent Cop. Deposg., Ltd., 1 to 70,000 ... “ae P 
69,385 | Elmore’s Wire Mie. Ltd., 1 to 69,385, issued at 1 pm. ... | 
9,6007| Greenwood & y, Ltd.,7 % Cum. Pref., 1 to 9,600 ... 
6,837 (W. Works, Ltd., Ord. ... 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd... | 
200,0007 Do. do. do. 44 % Deb., 1896 | 
37,500 
6,295 
37,350 | 
150,0007) 
54,000 
SYU, 
2 
| 


— 


486 THE ELECTRICAL REVIEW. 


[Vol. 96. No. 908, Arrrr, 19, 1895. 


If we use the Table 17 of the same book (p. 60), we find 
there the equation (2) written in the form 


whence #, 
and e=kg, 
k= 


and c are found in the table for different materials and a 
Bare of 10° is indicated. /, as here calculated, does not 
depend too greatly on the material, but results rather greater 
for densities (? wires) of higher specific resistance. Hence 
the volume of the latter would become rather smaller than if 
@ more conductive material were used. 

The advantage of a material of a high specific resistance 
lies in the fact that the leagth of wire required for any par- 
ticular resistance is less than in the case of copper. If we put 


v = q./ = constant, 


1 
es 
1 = constant 4/ 


that is the smaller the value of / the higher is the apes re- 
sistance. Of nickelin we use only about one-fifth of the 
length of copper. A greater transverse section is obtained by 
a parallel arrangement of the wires. Such llel wires may 
touch each other. - Hence, we have, in their position, not to 
consider insulation, as in cases of a series arrangement. We 
may frequently, in securing several parallel wires, use the same 
screws, &c.; we wind spirals of different width and insert 
one in another, &c. 

We need only look at a rheostat for strong currents to 
perceive that the difference in the cost price of the material 
plays a subordinate part. The contact arrangement with its 
crank and brass blocks, the case or stand in which the wires 
are placed, the work of wrapping the wires in spirals and 
arranging them in the rheostat, &c., make up by far the 
greatest of the outlay. A resistance of small length 
though of larger and of more complicated transverse section 
ote less room, less means for securing and keeping apart, 
and less work than a resistance of greater length. 


THE INJECTOR AS A FEED HEATER. 


REFEBRING to a certain circular issued by a number of American 
makers of feed heaters, the Lngincer, at the close of a long article of 
no value up to that point, mentions the injector as the smallest feed 
heater for the duty performed, as well as being a very perfect one, 
for it works with no loss of heat, returning everythirg to the boiler, 
even the heat generated by internal friction. All this is quite true, 
and were it only realised as it should be, we think that the exhaust 
injector would find a very much larger field of application than it yet 
has done. When water in a tank is required to be heated by the 
exhaust steam, it is the height of folly to compel an ergine to force 
ite exhaust through an obstructive coil placed in the . With the 
exhaust injector, steam may be allowed to flow to waste through an 

and free pipe, and yet this same pipe may be drawn from by 

e injector and the back pressure on the engine actually reduced 

this. This injector, which will draw steam from an open pipe, wi 
deliver water heated to 190° against a pressure of 70 pounds by gauge 
with an economy as regards the engine of about 25 per cent. in some 
cases. 


Now the injector is exceedingly powerful as a means of condens- 
ing steam. It probably owes this power to the fact that con- 
densation takes place under pressure or the equivalent of pres- 
sure, to-wit, motion. The jet of water established in even an 
exhaust injector has a velocity equal to the overcoming of a 
pressure of 85 pounds absolute, in actual practice, and when 
water travels at a high speed it is in a state of pressure, and 
hot water under pressure is equivalent as a means of condensing 
steam to very much cooler water not under pressure. Thus the 
water heated to 190° by the exhaust injector may be allowed to pass 
forward to a second combining cone, and there be caused to receive a 
further impulse from higher pressure steam to enable it to enter a 
boiler against pressures in excess of 70 lbs., and such jet of water at 
190° acts as a condenser of steam of higher temperature. It may 
therefore be taken as a probable fact that, referred to atmospheric 
pressure, the moving jet of water in an injector has an equivalent 
tem ture much below its thermometric value, and a corres- 
pondingly augmented activity as an absorbent of steam. By putting 
a jet of water in motion it acquires the property it would have if at 
rest in a closed vessel under a pressure equivalent to such motion and 
will condense steam that it would not condense if at rest. In fact, 
steam will always condense in water, however hot, so long as this is 


not so hot as the steam to be condensed, and this is the means adopted 
in the exhaust injector to feed boilers above 70 pounds. A supple- 
mentary live steam nozzle 1s added and by such a series of step-up 
condensations it is conceivable that any degree of heat might be 
acquired by water, and yet it would continue to act as a con i 
medium for steam at a still higher temperature. 

Mr. Davy showed in his recent paper on the Cornish engine how 
exhaust steam from an engine working with Cornish cycle might be 
utilised to heat the feed water to 180° without materially reducing 
the temperature of the equilibrium passage, but he omitted to state 
what means he would employ to preserve the heater free of air and 
to compel the exhaust steam—having only 10 lbs. absolute pressure— 
to circulate through a closed heater. Anyone knowing the exhaust 
injector would at once suggest this appliance as a better way 
of effecting the same purpose, its discharge going to the suction of 
the feed pump, which must be made to receive its supply under 

ressure or, at least, by gravity; but where an engine has not the 

ornish cycle and is a condensing engine, it is still probable—though 
we do not know of it having been tried—that an exhaust injector 
would utilise a considerable amount of the waste heat, and deliver 
its feed at a considerably higher degree than can be obtained from 
the hot well. That such is probable is we think very clearly 
evidenced by the action of the ejector condenser, which is actuated 
by steam at a pressure of 12 pounds below the atmosphere and 
delivers a very forcible discharge. If an ejector condenser will work 
with 2 to 3 pounds absolute steam pressure, the exhaust injector, 
which is, after all, an outcome and miniature —_ of the ejector 
condenser, should be equally capable of acting well and discharging 
hot feed at 120° to the suction of the pump with immense advantage 
to the longevity of the flue feed-heater or economiser. 


APPARATUS FOR REGISTERING THE 
QUALITY OF FURNACE GAS. 


Our contemporary L’ Electricien, describes a most ingenious apparatus 
for continuously recording the ratio of carbon dioxide present in fur- 
nace gases, whereby a constant lookout may be kept on the perform- 
ance of a furnace, and valuable knowledge be gained. If theapparatus 
will do what it professes to do, and we see no reason why it should 
not, it ought to find a place in every steam producing establishment. 
No one can deny that good etokers are needed for the care of steam 
boilers if the best economy is to be secured. 

According to the system of grates and the quality of fuel, special 
measures are se in stoking, and most constructors have (? in 
France) a — engineer charged with the duty of explaining to 
purchasers the means to be followed in stoking and feeding. 

The proportion of air introduced to the furnace exercises an equally 
important effect on the efficiency of the combustible, and the relation 
between the empty or full state of the grates demands careful atten- 
tion. Every apparatus assisting in the securing of a constant 
régime, is consequently of undoubted value, as it enables the rate of 
combustion to be kept down to what is strictly necessary. If one 
were able to know at every instant the ratio of carbonic acid in the 
products of combustion, then the degree in which the combustion was 
economical would be known with certainty. Thisis the idea involved 
in the system Arndt, which ype at the Antwerp Exhibition, and 
determines automatically and continuously the ratio of carbonic 
acid in the output of a furnace. According to Bunte, the ratio 
between the quantity of air actually employed and the amount 


theoretically necessary, is given by the formula v = 180 


“= where K re- 
presents the ratio of CO, in the gases. One kilo. of ordi coal 
requires about 6 cubic metres of air for perfect combustion. the 
econometre, as the new instrument is termed, indicates a 3 per cent. 
ratio of C O., then the quantity of air used will be about 8 x 63 = 
50°4 m® per kilo. of coal (at 0° C.). If the air enters the furnace at 
20° and enters the chimney at 270°, each degree of temperature ac- 
cession absorbs about 0°32 calorie per metre cube, thus i 
50°4 x 250 x 0°32 = 4,032 calories. If the coal has a capacity 
7,000 calories, then is the loss 58 per cent. 

If by reason of a large supply of air the ratio of CO, falls 1 per 
cent., so that the gases now contain but 2 per cent., the loss will be 


"6,080 calories for* 8 x 18° = 76 m2 and 76 x 250 x 0°32 = 6,080, 


which is 87 per cent. of the total heat, 
It is therefore very useful to check the ratio of CO, in the furnace 
ge and to ascertain whether the grate is too large or too small. 
e apparatus of M. Arndt is simply in the form of a chemical balance 
pl in a sealed case of glass; on one end of the beam is hung an 
air bulb of about half a litre capacity, to which is suspended a scale 
. Upon the other arm is a similar vessel, the lower end of which 
is extended like a bottle neck and enters freely an upturned bell fixed 
on the base plate of the balance. From the lower part of this little 
bell rises a tube nearly reaching the top of the demilitre bulb and 
being perforated at its upper end to form a rose; through this tube 
gases can enter the bulb. From one side of the bell another tube 
leads away also to the outside of the case. This latter is connected 
by flexible tubing to the chimney side of the damper, while the 
former is connected to the boiler flues on the furnace side of the 
damper. Thus an aspirating action is set up and flue gases are drawn 


* 8 is evidently the number of metres’ of air assumed to be theo- 
retically necessary to burn 1 kilo, of coal. This is less than the usual 
English estimate. 
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through the bulb. ‘The whole being in a closed case and the air bulb 
being perforated both bulbs are under an equal On setting 
the aspirating action to work there is a continuous draught through 
the gas bulb, and as the ratio of carbonic acid varies, so of course does 
the weight of the bulb containing it and the balance will oscillate 
accordingly, the amplitude of the oscillation being shown as usual by 
the customary rer e and graduated scale, while for each division of 
the scale there is given on the base of the case the corresponding loss 
of coal at 270° C. 

The needle scale is set so that when the balance is level the ratio 
to which the needle points is 10 per cent. 

The principle of the apparatus is thus extremely simple and con- 
sists simply in a means of weighing a given bulk of furnace gas against 
a bulk of air. It is not stated if any means are taken to preserve 
the gases at a uniform temperature or to reduce them to atmospheric 
temperature before passing through the instrument. Doubtless in 
any case some inaccuracy must creep into the readings, but as a con- 
tinuous record it must be very valuable, for once adjusted any varia- 
tion either way will indicate a change in the proportion of gas, and 
attention will be called to the fact. Such an instrument could readil 
be made self-registering and might be used as a check upon the wor 
of the stoker, especially if used as a basis of a premium to be earned 
by minimum : from the straight of the line described by the 
recording pen 


TRIPLE-EXPANSION ENGINE TEST. 


In the Electrical Engineer (New York), particulars are given of a 575 
HP. triple-expansion engine, running at a speed of 157°4 revolutions 
with a mean boiler pressure of 1694 lbs. 

Originally intended to run at 145 revolutions and 530 H.P., the 
extra 8 was found necessary. The cylinders were 134, 214, and 
36 inches diameter, and the stroke 30 inches. The intended water 
consumption per H.P. hour was 134 pounds. All cylinder heads are 
jacketed, the first two cylinders with boiler steam, the final cylinder 
with steam of 60 poundsonly. We are left to infer jackets on the 
cylinder bodies. It is not clear whether there are any, or if only the 
heads are jacketed. In making the tests the jackets were drained 
to a cold water tank, and the weight condensed taken by difference 
of initial and final weights, the steam used in the cylinders being 
measured in tanks as it was rejected from the surface condenser. 
The usual precautions against condenser and other leakages were 
taken, and the indicator diagrams were taken fairly simultaneously 
by means of six indicators with standardised springs tested before 
and after the run for a mean value. The power given off from each 
cylinder was very nearly equal, the high and low pressure being 
especially uniform, the intermediate cylinder giving always less than 
either, excepting on one occasion only when it gave more than 
either, namely at the maximum power of 600°48, when the figures 
were 201'35, 203°78, and 195°35, but the valves were adjusted during 
the trial, and the power ratios cannot be worked upon in consequence. 
Fairly typical cards show: 

Total water per stroke ... 
Water in cylinders a 
»  H.and I, jackets 
» L, jacket one 
Water shown by diagram H 
” ” ” I ° 


Showing a papreie decrease from cylinder to cylinder of steam 
initially condensed, the initial condensation being 30°4 and 28°7 per 
cent. in the H.P. cylinder, 27:4 and 27°9 in I.P. cylinder and 19'8 
and 12° per cent. in the final cylinder respectively, in the two 
sets of cards worked out, which bears out general experience 
as to the relative dryness of the first and last cylinders of com- 

und engines, and the importance of jacketing the first cylinder. 

bviously the later cylinders have the benefit of all the heat trans- 
ferences of previous cylinders, less only the amount of moisture due 
to conversion to work. The low pressure jacket discharge amounts 
to 295 per cent. of the total consumption, that of the first two 
cylinders being 1°82 per cent., or a total jacket discharge of 4°77 per 
cent. Generally the water used varied inversely with the speed, the 
maximum steam consumption being at the lowest speed, and corres- 
ponding nearly with the maximum dynamo output, but not with the 
maximum horse-power, which would appear to show that the lower 
speeds were a of better efficiency of dynamo and less internal 
resistance. The mean water consumption was 13°75 lbs., the maxi- 
mum being 1407 and the minimum 13°45, the mean boiler pressure 
being 174°8 lbs., which, however, was considerably throttled down by 
the insufficiency of pipes or ports. The steam was supposed to con- 
tain 14 pe cent. of moisture. This at least was shown by a calori- 
meter. The barometer stood at 29°75 inches, and the mean vacuum 
was 26°6 inches, the receiver pressures averaging 38°2 and 0°0 res 
tively for the first and second receivers. The engine is one of eight 
built by the Southwark Foundry, of Philadelphia, for the Harrison 
Street Station of the Chicago Edison Company, and the test of six 
hours duration was made by Prof. Spangler, and Mr. B. R. T. Collins. 
The engines are vertical and direct connected. 

It is thought that better results might be obtained by keeping to 
the designed speed of 145 revolutions, and this is very probab! 

If the various steam and electrical instruments be correct the out- 
put is 648 watts per I.H.P., and the efficiency 86°8 per cent., showi 
a2 absorption of 13:2 per cent. in engine friction and conversion 
energy. With per cent. of initial a 
. #/ @ very considerable degree of superheating might be em 
over dep engines before the cylinders were onlouly troubled with 

ness. 


ON THE LAW OF THE DISSIPATION OF 
ENERGY IN DIELECTRICS UNDER THE 
ACTION OF ELECTRIC FIELDS OF 
FEEBLE INTENSITY." 


By RICCARDO ARNO. 


In two former ape I have expounded the results of a series of 
experiments which have led me to establish that the relation between 
the energy, w, dissipated in a dielectric cylinder placed in a rotating 
field, and the electrostatic induction, B, at any point whatever of the 
said field between the limits of B (0°99 and 2°78 electrostatic units, 
C.G.S.), within which I have experimented, is of the form 


w= 
where K is a constant. 

Continuing in this order of ideas my researches on a cylinder of 
paper coated with , I have executed further experiments 
intended to find the great values of the electrostatic induction, the 
relation between w and B, and I have demonstrated that within the 
limits of B equal to 990 and 14°58 electrostatic units, C.G.S., it is of 
the form 

WwW = K’ Bl? 
where &’ is a constant. 

In this paper are given the results of new researches undertaken 
with the design of studying the laws according to which varies the 
dissipation of energy in the paraffined paper by small values of 
the electric induction. 

Calling w the work expressed in ergs, performed by the deviative 
electric force in a unit of time, and 8B the electrostatic induction 
expressed in electrostatic units, C.G.S., I find, 


3,081, 9,096, n, P, a* d 


lp 


— 
300 A 
Where n represents the frequency of the alternating current, Pp, the 
weight in grammes sustained by the bifilar suspension, «, the distance 
in centimetres between the two wires constituting this suspension, 2, 
the length of the same in centimetres, D, the distance in millimetres 
of the mirror of the scale, and \, the distance in centimetres between 
the plates, a and }, c and d. 
We have therefore, 


WwW = 


where K is a constant given by the formula, 


x” = 070067 9.006) (300 


And since in my experiments, » = 40, Pp = 11438, a = 0°075,2 = 
30°4, p = 2°660, \ = 4°4, we have by substitution, , ; 


K” = 287°240. 


Hence it results that between the limits of B (0:06 and 0°17 electro- 
static units, C.G.S.), between which I have experimented, the relation 
between the energy dissipates w in the cylinder of paraffined paper, 
and the electrostatic induction, B, at any point whatever of the elec- 
tric field, is the following, 


W = 287°240 Bl, 


On summarising the results of the experiments hitherto undertaken, 
it may therefore be said that the exponent of B, in the relation 
between w and 3B, has respectively the values, 1°83, 1°6, 1°9, accordin 
as the values of 5, with which we are experimenting are comprised, 
between 0°06 and 0°17, 0°99 and 2°78, 9°90 and 14°58 electrostatic 
units, C.G.S. 

The manner in which the exponent of B varies with the variation 
of the limits of the electrostatic induction is most notable if we com- 

it with the results of the most recent experiments of Ewing and 
Miss Klaassen (Electrician, 1894, p. 668) on magnetic qualities of 
iron. 

From these experiments it results that the work, w, consumed by 
the magnetic hysteresis of iron may be represented between deter- 
mined limits of magnetic induction, ), as a function of J, by means of 
a relation of the form 

w= k,l. 


Where & and ¢ are numbers which vary with the variation of the 
limits of 5, and secondly, that for values of ) comprised between 200 
and 500, 500 and 1,000, 1,000 and 2,000, 2,000 and 8,000, 8,000 and 
10,000 electro-magnetic units, C.G.8.—e is respectively equal to 1°9, 
1°68, 1°55, 1°475, 1°70. 

This novel analogy between the law of the magnetic hysteresis of 
magnetic bodies, and the law of the phenomenon which I am study- 
ing, confirms the idea which has already been manifest to me from 
the beginning of my experiments, that the said phenomenon is, in 
fact, due to an electrostatic hysteresis of dielectric bodies. 


* Abstract of paper published in the Rendiconti of the Royal 
Lincean Academy, Vol. iii., 1st half-year, part 12. 
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PROCEEDINGS OF SOCIETIES. 


- Institution of Electrical Engineers. 


On TrHE EmPLoyMENT OF THE Exxctric Ligut FoR RatLway 
Purprosgs. By W. Lanapon, member. (Paper read March 28th, 
1895.) 

(Continued from page 459.) 

Again, it should be understood that the appropriation of charges 
to incandescent and arc lighting, where both are in operation, is un- 
avoidably somewhat arbitrary. There are many items of cost which 

ply to both, such as labour in attendance upon the machinery, 

ing, &c. These have to be divided and appropriated .as is con- 
sidered fair-and reasonable. The question will arise: Is one favoured 
at the cost of the other? The result must speak for itself. 

Still one more condition! The output is obtained from records 
taken hourly, not from meter. The data are not, therefore, absolutely 
correct ; but taken over a period of 12 months, they are sufficiently 
reliable to afford a fair index of the cost. ae | 
with the table as it stands, we find the cost for arc lighting 
as under :— 


Cost 

Depot. 

per hour, 
St. Pancras (Somers Town), 2,000-C.P. lamps ... 1°61d. 
Birmingham (Central Goods). 2,000-C.P. lamps ... 141d. 
(Lawley Street), 1,200-C.P. lam 093d. 
Leeds (Hunslet), 1,200-C.P. lamps ... < 
Bradford, 1,2C0-C.P. lamps ... 
Total... 658d. 


Average... 1:316d. 


The lighting at Liverpool (Sandon Dock) and Sheffield has so re- 
cently been brought into use that returns from those depéits are pur- 
posely omitted. That at Wellingborough has only now started, and 
that at Nottingham is under construction. 

The daylight output for incandescent lighting at all of the arc 
lighting depéts is small. At Birmingham (Central), where the lights 
are required in the bonding stores throughout the day, and at 
Bradford, where the demand applies to the hotel, station offices, and 
waiting rooms, this is met by a gas engine. 
. Some of the recently constructed goods depéts afford an oppor- 
tunity for comparing the cost of the electric light with that of gas. 
Gas has been adopted as an alternative form of light in case of failure 
with the electric light. Consequently, the gas lighting was what 
might justly be regarded as modern gas lighting, affording an amount 
of light which, though not nearly so great as that afforded by the 
electric light, is greater than that which attained, and still attains, 
under the old system of gas lighting. 


c + 


Are lamps *. Gas lamps 9, 
Fic. 6.—M.R., BrrmincHam CzntTrat Goons SHED, PLAN SHOWING 
DistrisuTion oF Gas aND Arc Lamps. 


Fig. 6, which is a og of one of the warehouses, shows the posi- 
tions of these gas lights, together with those of the electric lights. 
The former are on the regenerative principle, and are each nominally 
150 candle-power ; the latter are arc lights, nominally of 2,000 candle- 


power. 
It is officially stated that 5 cubic feet of gas burnt under the prin- 
A referred to will produce 25 candle-power light for one hvur. 
re are 81 150-candle-power gas lights. The price of gas is 2s. 3d. 
a4 1,000 cubic feet, less 5 per cent. On this basis, the cost of gas 

ighting would be 62d. per hour. 

There are 30 arc lights, the cost of which, as Table II., averaged 
141d. per light per hour. The total cost per Four would, therefore, 
ang as against 62d. for gas; the relative nominal candle-power 


Electric light ... os ies 56,000 

At Lawley Street, Birmingham, there are 53 arc lights of 1,260 
C.P., and, as an alternative, if required, 130 gas lights of 150 C.P. 
each. The arcs here average a cost of 0°93 pence per lamp per hour. 
Gas is 2s. 3d. per 1,000 cubic feet, less 5 per cent. The result works 
out per hour :— 

53 arcs, affording 63,600 C.P. ... ms -+- 49°29 pence. 
130 gas 19,500 C.P.... -... 10000, 


_At Somers Town (New St. Pancras Goods) the gas used is manu- 
factured at the company’s own gas works at Brent, near “ Welsh 


a ent & gute at 2s. per 1,000 cubic feet. The result is as 
ows :— 

29 arc lights, affording 58,000 C.P., cost per hour, 47 pence. 

86 gas_,, 12,900 C.P 

If we extend these results so as to cover a period of a year—say, 

3,000 hours—we have a saving of £1,050 per annum on the three 
ground floors of the goods warehouses referred to; and it is impor- 
tant to observe that, whereas the charges for the electric light cover 
all charges—repairs, cleaning, &c.—the charge for gas is for gas pure 
and simple ; there is no provision for cleaning or for repairs. 


Gas Puanr. 


In the early portion of the paper reference has been made to a gas 
plant recently laid down at Leicester. This plant consists of four 
Crossley gas engines, required to deliver under Dowson gas 40 
H.P., and under coal gas 50 H.P., on the pulley of the dynamo, for 
the purpose of driving three 50-light 2,000 C.P. Brush series high 
tension dynamos, and one low tension dynamo employed chiefly for 
arc lighting; and two 14 H.P. nominal Crossley gas engines, 
required to transmit 25 H.P. to the pulleys of two Siemens incan- 
descent machines. 

The service pipes are in duplicate ; that is, one is in connection with 
the town gas, the other in connection with a Dowson gas plant. 
The engines are provided with valves which admit of the gas supply 
being changed over at will from coal gas to Dowson, or vice versa. 

The object of this arrangement is to test the cost of gas as against 
that of steam. 

In construction, an ordinary gas plant saves the cost of boilers and 
chimney shaft, and occupies less space, thereby effecting an economy 
in cost of building and cost of land. In maintenance there ought to 
be a saving in labour; no stoking is required when working off coal 
gas, and, as a rule, the attendance upon engines and dynamos is shared 
by the electrical attendant gine drivers and stokera are non- 
existent. Thus it would ap that there should, where coal gas 
only is used, be a saving of from two to three men. 

With a Dowson plant more space is occupied than if coal gas only 
is relied upon, and a man is also required for stoking and attendance 
upon generators. It remains to be seen if sufficient economy attaches 
to the employment of Dowson gas to compensate for the additional 
cost of plant, space, buildings, and as regards maintenance, repairs 
and labour. 

The experience so far gained is scarcely sufficient to justify a defi- 
nite expression of opinion, but the following test figures may be of 
some service. They should be accepted with reserve. 

The test extended over a period of four weeks during December, 
1894, and it shows the following to be the cost of running, exclusive 
of repairs or renewals, but inclusive of carbons. 

Dowson gas was used during weekdays, and coal gas on Sundays, or 
very occasionally. 


Are lights, 2,000 C.P. ... on +e» 1:2d. per lamp-hour. 
Incandescent lamps ... ove 23d. per unit. 


It should be added that, although the output is not at its maximum 
—the whole of the proposed lighting not being yet established—the 
result here given is for a busy period. 

There will be periods during which the output will be much less, 
and consequently the result per lamp-hour not so good. 

As suggested, it is somewhat premature to attempt to draw a 
reliable comparison beween this cost and that resulting from steam 
power; still the figures are such as to inspire confidence in the experi- 
ment. At some future date the author will be glad to communicate 
the result of further experience. 


ConcLUsION. 


It is submitted that the experience so far gained establishes beyond 
doubt advantages largely in favour of the electric light as an illumi- 
nant a dealing with railway work wherever a large body of light is 
require 

At the same time, we must be sensible of the fact that daily ex- 
perience teaches us to look for further developments in the machinery 
employed ; and although this does not necessarily entail replacement 
of existing plant, it isas well to mark well that which it is desirable 
should be achieved. One improvement should be the abolition of 
belt driving. All driving should be direct from the shaft of the 


engine. 
The result will be less danger of an Sete less space, greater 
regularity. The speed of dynamo machines for arc lighting in series 
is now being brought within the com of high speed steam engines. 
This accomplished, the propriety of direct driving for series, as well 
as series-parallel-arc, commends itself to our consideration. 

A further advance is to be looked for in the unification of the class 
of generator. At the present moment it is necessary, where series- 
arc and incandescent lighting has to be provided, to lay down inde- 
pendent power and independent machines for each, or to drive the 
arc lights from alternating or transformed alternating currents. To 
drive arc lights on the series-parallel system for any material distance 
from the generating plant would entail so large an outlay in cable as 
to strongly militate against its adoption for such small plants a3 
railway companies require. 

‘It would appear that what is needed is a generator, the energy 
derived from which may be applied alike to incandescent lighting, 
arc lighting, or motive power, for the latter is an application which 
will have-to be provided for. Is this to be most economically and 
most successfully met by analternator or by a direct-current machine ? 
Are we to look for help in this direction from “ rectified ” currents? 

If a system having for-its basis one common generator can be esta- 
blished without too great a sacrifice in efficiency, small installations, 
such as would be of great service to railway companies in many busy 
centres, could then be brought within a more economical compass 
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than is now the case. Three units—one for the light load, another 
for the full load, and a third of a similar capacity as spare— 
would probably meet the requirements of every depét; whereas, at 
present, spare units for both arc and incandescent work are neces- 


sary. 

For instance, at Birmingham (Lawley Street), the plant, when all 
is complete, will consist of six 50-light arc lighting machines and 
two incandescent machines. Now, if all this could be met by three 

erators—one for the light load, arcs and incandescents combined, 
another for the full load, and a third as spare—the engine and dynamo 
space would be largely reduced, and labour and repairs correspond- 
ingly lessened. 

As opposed to this would be the cost of transformers and trans- 
forming rooms. To help this we might possibly have reduced cost 
in cables; so that, ed as a whole, provided that which is sought 
can be secured without too great a sacrifice in efficiency between the 
generative output and the production of light, or other means of con- 
suming the energy, there would appear to be reason in regarding 
such an arrangement as highly favourable to economy. 

Few, probably, will doubt that electrical energy is destined—and 
that at no distant date—to become a useful and economic agent at 
all important railway centres, not merely for lighting, but for trac- 
tion and other purposes at present met by horse labour, hydraulic 
power, &c. In determining the ultimate design of generator and 
mode of working, this probable demand should be present to our 
minds, both with regard to the electrical system and the design of 
buildings for generating plant. That the demand for electrical 
energy will increase we may be sure, and our provision should in all 
cases be such as will admit of extension. 

Attached to this paper will be found copies of some rules and re- 
gulations in relation to restrictions, duties, and the management of 
electrical depéts such as are required for use on railways, which 
experience has dictated, and which may possibly be of service to 
others. Appended are also some precautionary instructions which 
have been issued for the avoidance and treatment of accidental shock 
from electrical current. 


APPENDIX. 
Usrrot RvuLEs FOR THE GUIDANCE OF ATTENDANTS AND OTHERS 
ENGAGED IN Etecrric Licutinae Dortzs. 

1. It is important that everyone who has any duty to perform in 
connection with electric lighting machinery and apparatus should 
bear in mind that the lighting of those buildings, yards, &c., to 
which it is applied is dependent thereon, and that the apparatus 
employed for the purpose must, as far as is possible, at all times be 
ready for use. 2 

2. The foreman of every installation, or, in his absence, the lead- 
ing man, must, on the approach of fog, or darkness from other cause, 
get the machinery into motion, and the lighting in operation as soon 
as possible, after satisfying himself that the lamps on the circuits 
are ready for use. 

3. Where the lighting of the station, buildings, &., is entirely 
dependent upon the electrical machinery, steam must be in readiness 
for use at any moment. 

4. All machines, — parts, belts, circuits, &c., are to be care- 
fully tested and examined when shut dowr, so that any defect may 
be at once rectified. 

5. One hour prior to the usual time for starting, the attendants in 
charge of engines and dynamos must carefully test and examine all 
parts of the machinery, circuits, &c., under their charge, and satisfy 
themselves that all is in good working trim and capable of carrying 
on the ran for the time required. If any doubt should arise, the 
machinery must be started at once, in order that its condition may 
Should anything ire whi 

. Should anything transpire which may prevent the lighting, im- 
mediate notice must be given to all cine the + he the light 
will affect, and particulars of the cause must be reported by tele- 
graph to the divisional superintendent. 

7. When necessary to change over from one set of machinery to 
another, or from one machine to another, e effort must be made 
to effect the change without interrupting the lighting more than is 
absolutely unavoidable. 

_8. The foreman in charge of the installation will be held respon- 
sible that a sufficient stock—not less than one month’s supply—of 
oils, carbons, and all other necessary stores, is kept on hand. 

9. The om ey or foreman [or, in his absence, the senior man in 
charge] will be held responsible for the due and efficient performance 
of the duties of his staff. He is required to appoint the duties and 
rounds of the dynamo attendants, trimmers, cleaners, &c.; to see 
that those duties are faithfully and strictly carried out ; that all parts 
of the apparatus are kept in perfect working order; to take every 
= in his power to ensure the successful working of the machinery 
and apparatus entrusted to his care; and to bring under the notice 
of his superior officer without delay any neglect of duty. 

10. Smoking when on duty is strictly prohibited. 

11. Attendants, trimmers, and others are required to sign on and 
off in the duty book provided for that pu : 

12. Hot carbons when removed from 4 ae are to be placed ina 
receptacle safe from fire. Any man throwing a hot carbon to the 
ground will render himself liable to instant dismissal. The ends of 
me burnt carbons must be collected and brought back to the engine 

m. 

} 13. Foremen and trimmers are to satisfy themselves that no pos- 

ae exists of burning particles falling from or passing out of the 


ps. 

14. Open lights are not to be used in goods sheds, depots, 
a without special sanction from the senior officer of’ the 
nstallation. 


15. All lamps employed in goods warehouses, sheds, or other 


covered spaces or rooms, are to be taken down and thoroughly over- 
hauled at periods not exceeding six months in duration. 

16. Whenever steps or ladders are required for use in public road- 
ways, sidings, or lines of railway, every precaution in order to avoid 
accident by or to passing vehicles or foot passengers is to be adopted. 
If necessary, a man is to be posted at the foot of the steps or ladder 
to protect the man standing thereon, and warn approaching foot pas- 
sengers or vehicles. 

17. All men employed, whether trimmers or others, are required to 
take every precaution to avoid the possibility of accident to them- 
selves or others. Anyone who may be called upon to deal with appa- 
ratus through which the electric current is at the time passing, or 
during such time as there may be a risk of the current prevailing, is 
to use sound India-rubber gloves. 

18. Each trimmer, on completing his section, is to report the 
same personally, or by telephone, where such is provided, to the 
engine room. 

19. No circuit is to be brought into operation for lighting or other 
purposes until it has been ascertained that the trimmers and all work- 
men are clear from it. 

20. Workmen, when going off or coming on duty, are required to 
leave the premises by the route indicated by the officer in charge of 
the installation—and which is to be that route which will afford the 
most proper means of reaching the public street or roadway without 
crossing working lines of railway. 

21. Disregard of instructions, neglect of duty, or incivility, will in 
all cases be severely dealt with. 


Dynamo Room. 


22. The dynamo room must always be clean, and everything in its 
place ready for use. 

23. Immediately a machine is shut down, it must be cleaned and 
prepared for further use in case required, and covered up till needed. 

24. All machines, circuits, and parts of apparatus must be tested 
when shut down, and an hour before being started. Where incan- 
descent machines are kept running for several fours, the machine, as 
also the circuit, may be tested for earth during the run; but such 
tests are in all cases to be made through a “resistance” approved 
for the purpose by the superintendent, and as may be directed by 
hi 


im. 

25. Where the frame of a high potential machine is insulated from 
the bed-plate, daily tests are to be made in order to ascertain if 
there exists any leakage from the coils or other parts of the machine 
to the frame from which it is insulated. If such is found to exist, 
those attending it are to be personally warned, and a notice in 
writing affixed to the machine, cautioning all whom it may concern. 
The cause of the leakage should be traced, and removed with all 
possible despatch. 

26. Any difficulty which may present itself—loss of insulation of 
wires, or in the machine—is to be immediately reported to the super- 
intendent. 

27. Before starting, all binding screws and bolts should be 
examined. If a binding screw is loose, its surface should be 
oa If found to be burnisked, a fresh surface should be pro- 
vided. 

28, A diary and a duty book are to be kept ateach depit. In the 
former is to be entered, by the chief attendant in charge, the con- 
dition of matters generally when leaving and when coming on duty, 
together with any circumstances which may have occurred during his 
duty, such as changes in the machines, irregularities of any descrip- 
tion, details of the run, &c. 

29. Iron and steel tools should be kept clear of all machines. 
Metal work must not be filed in their immediate neighbourhood. 
A copper oil feeder with an insulated nozzle should be employed 
for lubrication. Oil or water must not be spilt upon or near any 
machine. 

80. Any instructions which may be given by the superintendent 
with respect to the manipulation of switches, pressure of current, or 
changes to be effected, are to be most scrupulously observed. 


Miptanp DEPARTMENT. 


Precautionary Instructions in relation to the Avoidance of, and for the. 
Treatment of Sufferers by, Accidental Shock from Electrical Current. 


1. If ordinary precaution is observed in handling the electrical 
cables, wires, or apparatus, no danger need be apprehended; but 
where indifference to well-known restrictions, or negligence in any 
form is allowed to prevail, serious consequences may ensue, not only 
to the individual guilty of such negligence, but to others who may be 
associated with him in the discharge of his duty. Regard any appa- 
ratus with which you may have to deal as capable of affording a 
shock, and adopt precautions accordingly. 

2. No person should be entrusted with the performance of a duty 
until he is perfectly competent to deal with it. 

3. When it is necessary for regulation or other purposes to touch 
parts of such apparatus when the current is active, the individual 
should be careful that his entire person is insulated from the earth, 
and from anything, other than an insulating medium, which connects 
with the earth. This may be best achieved by standing on an India- 
rubber mat. On no account should he touch parts of the machinery, 
cables, or apparatus with both hands at the same time, unless his 
hands are protected by sound India-rubber gloves. Shoes with India- 
rubber soles may be worn as an extra ——- but the wearer must 
never rely upon them for insulation. Dynamo-room men should keep 


such shoes in the dynamo room, and not wear them indiscriminately 
in and out of doors. The soles should be examined daily in order to 

ascertain that they are sound and dry. 
4. The inspector and foreman of each depdt will be held indi- 
vidually —— that a sofficient supply of India-rubber gloves’ 
on to replace broken ones, and that one or more pairs 


are kept 


} 
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(according to the magnitude and im of the installation) are 
retained in a closet provided especially for the purpose (and marked 
I.R. GLOVES), so as to be ily accessible at any time. 

5. Workmen are a after using the gloves, to return them to 
the officer in charge of the dynamo or distribution room, and that 
officer will be held responsible that all gloves issued to workmen are 
returned to the closet, or otherwise accounted for by an entry in the 


6. Should a lamp require attention during the time the current is 
flowing, the lamp is to be switched out of circuit before being touched, 
by the switch at the base of the lamp pillar, where such is provided ; 
otherwise by the switch on the lamp, which, it must be borne in 
mind, does not insulate the lamp. 

7. In cases.of accident where a man has become paralysed by the 
current and is unable to extricate himself— 

® The jirst effort should be to switch off the current. 

b) Failing the power to do this, to divert the current from the 
rer. 


8. The first instruction is easily effected where the accident arises 
within ready reach of the dynamo, distributing room, or switch. 

9. The second instructicn requires careful handling on the part of 
the reseuer, He has to bear in mind that if he touches the sufferer 
with his naked hands—even by his clothing, if damp from rain, or 
the perspiration of the body—he may be placing himeelf in the same 
dangerous position as he whom he desires to rescue. . 

10. It is necessary he should keep himself insulated from the cable 
or apparatus, and from the sufferer, as well as from the earth. 

11. Time is of the utmost importance, and will probably not admit 
of running for gloves or India-rubber mats. An instant of time 
may, if judiciously employed, suffice to release the sufferer, and 
— ee clothing may serve as an insulator for that short 


peri 

12. If a piece of wire of sufficient capacity—an iron rod or any 
form of conductor—is at hand, the rescuer should first connect one 
end of the wire or rod to earth, and failing a better means, divest 
himself of his jacket or coat, and use it to insulate his hands from 
the other portion of the wire or bar and the cable whilst he attaches 
it to, or places it in contact with, the cable (or whatever may be the 
source from which the current is passing into the sufferer). The 
attachment should be as near to that which is in contact with 
the sufferer as is possible. This may divert the current to the earth 
and release the sufferer. . 

13. Whether it does so or not, the rescuer should, with continued 
caution, proceed to remove him from the position in which he is 

e must insulate his own person by standing on adry board, 
ry clothing, a bundle of dry straw, hay, &c. He must protect his 
hands interposing as many thicknesses as possible of his dry 
clothing between them and the sufferer, and in this way endeavour 
to withdraw or raise and insulate the sufferer from contact with the 
earth. When insulated, the current will cease passing through him, 
and the cable, &c., may be withdrawn from contact with him. In 
doing so the rescuer must exercise great care that he does not place 
himself in a position to receive a shock. 

14. Where a man is receiving a current through his person by 
having placed one part of his person in contact with one ion, and 
another part in contact with another portion of a cable, &., thereby 
forming of his person a portion of the circuit, the most ready means 
of delivering him is by short-circuiting such portion of the apparatus 
immediately outside the points of contact with the sufferer. 

15. In cases where a man has received a serious shock, and life 
paar extinct, efforts similar to those employed in cases of drowning 
should be made to restore animation. Recent experience has shown 
that the system known as the “ Laborde” system has been very suc- 
cessful. The treatment is as follows :— 

16. — | the patient on his back in the open air. Remove his neck- 
cloth and unfasten his collar. Open his mouth, and, taking hold of 
the front of the tongue with your fingers—either bare or covered 
by a han hief—very slowly draw the forward, and as 
gently let it go back again 16 times a minute. Be sure that the root 
of the tongue is acted upon and drawn forward. Continue this 
action until signs of re-animation are observable, which should be the 
case in from 10 to 20 minutes. The motion thus imparted to the 
tongue should be regular and rhythmical in both its tractions and re- 
laxations. If, in attempting to seize the tongue, it is found that the 
jaws are closed and the teeth clenched, open them by the finger if 
possible, or, failing this, by a wedge-shaped piece of wood, the handle 
of a pocket-knife, or anything of the kind that may be at hand. 
Keep them wedged - 

17. The object of traction effort on the tongue is to re-inflate 
the lungs, and by that means re-animate the body. The rescuers’ 
efforts should not be relaxed at the first appearance of re-aniwation ; 
those efforts must be continued until there is sufficient indication 
that this has been secured to such an extent as to ensure lar respi- 
ration by the patient without artificial aid. The patient should then 
be —— in such clothing as can be readily got together, capable 
of affording warmth, and removed to the nearest hospital, infirmary, 
&c., or to his own residence if at hand, and placed in bed between 
blankets, with warm water bottles to his feet. A little brandy may 
be administered as soon as the patient is able to swallow, the object 
now being by warmth to promote the circulation of the blood. 

18. Another system is as follows :—Lay the patient on his back in 
the open air. Remcve his neckcloth and unfasten his shirt. Make 
a roll of clothing or anything else at hand and place it under his 
shoulders. The roll must be sufficiently large to so support the spine 
as to allow the head to fall downwards and backwards. The patient’s 
mouth should be ed and the tongue drawn out to free the throat. 
The rescuer, kneeling behind the patient’s head and facing him, 
should then grasp his elbows and draw them well over the head of 
the sufferer so as to. bring them almost together above it, and there 
hold them for some two seconds. He should then carry them down 


to the sides and front of the chest, firmly ee it by. throwing 
his weight upon them, After some two seconds the action should be 

ted, and continued at the rate of 16 times per minute. Under 
this action the extension of the arms expands the chest walls, as in 
——— or taking breath, and if the throat is clear the air will 
rush into the lungs. - When the arms are brought down to the sides 
of the chest, compressing it, the air is expelled as in expiration. 
The action must % regular and rhythmical, and energetically and 
tirelessly persisted in until the breathing of the patient has again 
become normal. It is possible that this may not be assured in less 
than an hour. ‘ 4 

19. If an assistant is at hand, both systems may be employed at 
the same time, the tongue being drawn out as the arms are raised, 
and allowed to go aeuk 00 the arms are depressed, the combined 
action being as nearly as possible perfectly uniform. 

20. The: first opportunity should be taken advantage of, by the 
services of anyone within call, to obtain the presence of a medical 
map, who should, upon his arrival, be requested to take charge of 
the further treatment of the patient; the purpose of the foregoing 
instructions being to enable such restorative measures to be adopted 
as may be possible, pending the arrival of a qualified medical prac- 
titioner. 

21. It is to be understood that, although there is to be no hesitation 
in shutting down any machinery the movement of which for the time 
being may endanger life, it is important that the machinery should, 
especially where it is employed for the lighting cf railway stations, 
thoroughfares, buildings, &c., made ‘use of by the public, be set in 
motion again as rapidly as possible. It must not be forgotten that 
the sudden withdrawal of light from a busy passenger or goods sta- 
tion, or from rooms, offices, &c., may be attended with the most 
serious consequences ; and for this reason no time must be lost, should 
occasion ever arise for suspending the light, in reinstating it. 


Discussion on Mn. Lancpon’s 


The Presipenr said he was sure they would all agree with him 
that their very best thanks were due to Mr. Langdon for his highly 
practical and highly instructive paper, a paper of a class that they 
wanted very much to have in their proceedings, and which was full 
of the most interesting matter. He hoped a very interesting discus- 
sion would follow. Mr. Langdon merited their additional thanks 
from the fact that he had been suffering from an attack of the 
universal enemy, influenza, and had really dragged himself from a 
sick bed tocome there. Before the discussion opened, he would like 
to say that the paper bristled with interesting points, and he might 
just point out a few of the questions that he hoped would be dealt 
with adequately in the discussion. There was the question of series 
versus parallel systems of arc lighting, the question of the proper 
height of posts, and the very beautiful device of the light bridge at 
Leeds. It was astonishing to them to find that the first unbiased 
accounts of the respective costs of electric lighting and gas came 
before them from a railway engineer. Electric light men would not 
have dared to put them in such a straightforward manner. He (the 
president) had been much interested in the remarks of Mr. Langdon 
upon the question of steam versus gas for generating purposes, and 

ia his remarks on direct driving. 

Mr. Fretcaer asked Mr. Langdon whether, in Table II., he had 
included charges for depreciation or interest on capital. He had 
some similar figures which did include depreciation and interest on 
capital, and it might be interesting to compare the two sets. 

r. Lanapon said the figures in the table were simply the working 
figures ; they’ did not contain interest on capital and depreciation, 
but he could give these if they were wanted. had the figures, and 
would give them at the next meeting. 

Mr. FLetcHes, continuing, said Mr. Langdon had told them a good 
deal about steam plant, but very little about gas plant. The instal- 
lation to which he was going to refer, was entirely gas, town gas, at 
3s. per 1,000 cubic feet. The plant had been running since the begin- 
ning of October last,and they had there three 55-horse-power tandem 
gas engines driving three 36-unit dynamos, one a stand-by, the other 
two running. The three-wire system was employed. At the outset 
the question was gone into thoroughly whether they would run on 
the ordinary lel system or on the multiple wire system. The 
latter seemed to lend itself very readily to the conditions of the 
station—the Waterloo station, at Liverpool—for at one time one-half of 
the goods yard might be shut down and the other side running, and in 
the warehouse very often the same conditions arose. When they 
came to weigh the whole thing up, they found that working at any 
aay with 14 per cent. fall, they could, by the three-wire system, 

ring that fall to ? per cent. Then again, they were able to run 
their main singly from the warehouse. Therefore, the three-wire 
system lent itself more readily than the ordinary parallel system 
to the conditions of this warehouse, and in calculating it out they 
found it would be very much cheaper. The method of distributing 
was really from the distributing board in the engine room itself. They 
had, therefore, 14 outside conductors going, each of these going 
through the recording instrument, the middle wire going, of course, 
on to the middle bar with no recording instrument, as it would be 
absolutely useless. These were divided up; the arc circuits were 
kept by themselves, and the incandescent circuits by themselves, so 
they were able to get at reliable figures to a certain extent with regard 
toeach. Mr. Langdon had told them that his records were taken 
hourly ; their meters were read every quarter of an hour, so that they 
got a little nearer to absolute accuracy than Mr. Langdon did. During 
the week they produced somewhere between 2,000 and 2,500 units, 
and they were able to do that, taking the arc and incandescent to- 
gether, at 22d. per unit, including, as Mr. Langdon did, all station 
charges, carbons for arc lamps, renewals of incandescent lamps, and 
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other charges which might crop up. Then the labour per unit came 
out at slightly under 4d., ‘49. The engine room repairs came out at 
‘09, the carbon renewals of lamps at 1193, and the. gas consumed per 
unit at 1:476d. The cost for arc light Mr. Langdon gave them in the 
cost per lamp per hour. The cost per unit for lighting in their case 
was 2°3d., and the cost for incandescent lighting at 1°8d.; deprecia- 
tion worked out at “42 of a penny per unit, so that they could very 
safely say they were producing the current at 24d. per unit, including 
all charges. He might mention that they bad there 720 incandescent 
lamps, and 36 double-carbon arc lamps, 32-hour lamps. They found a 
very great economy in using double carbon lamps. It might interest 
them to know something of this gas engine. It was a gas engine 
which they were practically the first people to use; the engine was 
built on the tandem principle without any stuffing b. xcs. 

Dr. pu RicHE PRELLER said there were one or two points to which 
he would like to refer. The first was the use of the gas plant. Mr. 
Langdon had not yet arrived, as he took it, at any definite conclusion 
as to the comparative cost of town gas, Dowson gas, or steam 
used as generating power, but he was sure they would all 
look forward with the greatest interest to the results. From 
his own experience he ventured to say that when they got 
town gas at 2s. or 2s. 3d. per thousand cubic feet, it was pre- 
ferable to Dowson gas if only for this reason, that they saved 
the first cost of installation of a gas plant. He should say that 
in the smaller stations—because they must look to the future and 
there was no doubt that the electric lighting of railway stations 
was as yet in its infancy—such stations on the Midland system as 
Keighley, Skipton, and Settle, Dowson gas would be of the 
greatest advantage; or, still better, petroleum engines. The 
second point he should like to refer to was the distance between 
the arc lamps in station yards and the height above the rails. 
If he took Mr. Langdon’s maximum figures, which were 90 or 100 feet 
apart and the height 20 feet, that would be equal to about three arc 
lamps of 2,000 candle-power per acre. That certainly seemed a 
great deal, but of course the density of the atmosphere had to be 
taken into consideration. What he should like to ask Mr. Langdon 
in this connection was, whether he had ever tried to raise the height 
from 20 to 40 feet. He had bad occasion to inspect a good many of 
these installations on the Continent—in Germany, France, Italy, and 
Switzerland—and there the universal rule was to place the focus at a 
height of from 50 to 60 feet above the rails. The distance between 
the lamps was about the same, 80 to 90 or 100 feet; the globes were 
opalescent. He was speaking, of course, of 2,600-C.P. lamps of 12 
to 16 ampéres. The third point he should like to refer to was the 
question which Mr. Langdon had raised with regard to direct or 
alternating current for motive power in railway stations. He 
should have no hesitation in answering that it should be an alter- 
nating current, either single, two, or a three-phase current, according 
to requirements. In this connection he might mention an 
interesting installation which he saw in the initial stage last 
year at Dresden, in Saxony. The installation was by Siemens 
and Halske, and wasa three-phase installation. There were three cen- 
tral railway stations, and all the three were supplied from one central 
electric lighting station erected for the purpose. The total power 
was 1,300 horse-power, and there were three three-phase alternators 
of 330 horse-power, of which the voltage was 120 transformed 
primarily up to 3,000 volts, and then down to 200 volts at 
the points of consumption. The transmission was five or six 
miles in length. In using alternating currents the economy in 
weight of dynamos, and also of copper, would be at least 30 
to 40 per cent.,as compared with direct current machinery. Then 
as regards the question of cost, from the figures given by Mr. Langdon 
as to the comparative cost of gas and electric light, the elec- 
tric light showed a saving of 20 to 50 per cent. and gave 
at the same time three to four times more light than gas. 
This was a very satisfactory result, and was moreover fully 
confirmed by some of those installatitns he had seen on the 
Continent, for instance, at Metz and Strasburg, two of the most mag- 
nificent installations of that kind. There the saving went as high as 
60 per cent. as compared with gas, because the town gas in those 
places was 5s. per thousand cubic feet, instead of 2s. In the appendix 
to the paper reference was made to the steps to be taken in the case 
of an attendant receiving a high tension shock. The method described 
was that of Laborde, that was to say, of treating the person who 
had received the shock as if he had been drowned. The originator of 
that method was really D'Arsonval, of Paris, and it had upon several 
cecasions been successful; but he knew of an instance of its applica- 
tion which happened at Innsbruck, in the Tyrol, in which a man 
accidentally touched a telephone wire which had fallen, and become 
entangled in a high voltage transmission of about 5,000 volts. The 
man was instantaneously killed. Various efforts were made to revive 
him by this method of D’Arsonval, but they completely failed. The 
interesting point was that a distinguished medical man from Vienna, 
who happened to be on the spot, made some further experiments, in 
order to see how animals would be affected by these high tension 
short circuits. It vas curious that when the poles of 2,000 volts 
were put to the very skin of a guinea pig, it was not killed. A dog 
was killed, and he had known a horse killed at Bordeaux by 500 
volts. He mentioned this because horses were largely employed in 
station yards, and it was important to protect them against even 
low tension shocks. 

Mr. Lanapon said on the occasion of the last meeting reference 
was made to the question of interest and depreciation. He had 
always regarded the question of depreciation as rather a bugbear in 
relation to electrical machinery, for the reason that electrical 
machinery, if any machinery at all must be kept in the most perfect 
order; it must be electrical machinery. There was no possibility of 
allowing that to depreciate ; hence it was a question whether any 
amount at all should be allowed for depreciation; but there was just 
this to be said, that the time might come, although they kept every- 


thing in perfect order, when it would be necessary to replace existing 
machinery by that of an improved character, and so, perhaps, it 
would be right to make some allowance for this replacement. That 
allowance, however, ought, in his opinion, to be very small. He 
had, purely for the purpose of comparison with gas and as an extreme 
sum, taken 5 per cent. for depreciation or renewal of plant. 
Interest he put at 34 per cent. That would be 84 per cent. on the 
capital required; and based upon that he had drawn out a statement 
in continuation of that comparison he made in the paper between the 
cost of gas and the cost of electric light in three sheds on the Mid- 
land Railway. The result was that instead of making a saving of 
£1,050, they made a saving of £615; he wished here to emphasise the 
fact that this was taking into account all charges for electric light. 
There were renewals, repairs, cleaning, and other expenses which they 
must call to account, but with regard to gas they took only the cost 
of the gas itself. There was no provision whatever for depreciation, 
or interest, or for repairs or cleaning. 

Mr. J. S. Rawortu, after complimenting the Midland Railway 
Company on the work they had carried out and upon the general 
excellence of their arrangements, said he bad himself had some ex- 
perience of railway lighting. Mr. Siemens would remember that so 
far back as 1879 he had the honour and also the profit of fitting up the 
harbour and goods yard at Holyhead for the London and North 
Western Railway. There were five lamps there, and each lamp had 
a separate dynamo and separate cables, although that was a pretty 
considerable undertaking. It had worked satisfactorily from that 
time and was still working. The next step the London and North 
Western Railway Company took was to get him to light up one of the 
platforms of the Victoria Station at Manchester. They did it at an 
exceptionally low price, at 24d. per lamp-hour. To show what an 
enormous stride taken place in public opinion and in the opinion 
of men who were a considerable shade above the ordinary public, 
namely, railway managers, he might mention that after that installa- 
tion bad run successfully for perhaps nine months, Mr. Webb said tohim, 
“ The light is very nice, but do you know it costs nine times as much as 
gas?” He would leave Mr. Langdon to imagine what kind of gas it could 
have been; it could scarcely have been worthy the name of light at all. 
At that time Mr. Webb was certainly very much impressed with the 
advantage of electric light for railway purposes, and got me to pre- 
pare an estimate and scheme for lighting up Lime Street, Liverpool, 
and if ever there was a case of the engineer hoist with his own 
petard, this was it. About this time Sir William Siemens brought 
out his regenerative gas burner, and Mr. Webb adopted it in pre- 
ference to electric light. He was disappointed to find no reference 
in the paper to the electric lighting of trains. He took it, however, 
that Mr. pate ew opinion was that the use of electricity for lighting 
trains was not yet quite practicable. He had already discussed this 
matter with two or three other gentlemen, and they did not agree 
with this opinion. They said it was practicable, and that it had 
worked well on the Brighton line and elsewhere. He quite admitted 
that it had worked well on the Brighton line, but it must be remem- 
bered that in that case there were some remarkable circumstances. The 
locomotive superintendent commenced the operation by taking out 
what was believed to be a fundamental patent to cover everything in 
the way of train lighting. His opinion was that if you wanted any- 
thing to succeed in this world, you should get your customer to take 
out a patent, and if it would not succeed, then it never would. He 
knew Mr. Langdon had tried a scheme for lighting on the Midland 
Railway, and while it lasted that was very successful. The light was 
very good, and if it failed he was sure it failed on its demerits. He 
thought they would have no opportunity of seeing electric lighting of 
trains thoroughly and practically tested, until a railway were con- 
structed with no cross connections, and with a complete system of 
electric light on all its trains, and under those circumstances he had 
not the slightest doubt electric light would beat gas and oil by two or 
three to one. Coming to the question of arc lamps, he saw Mr, 
Langdon had a little device which he believed he (the speaker) had 
the honour of inventing. That was of fixing the arc lamp on its foot, 
although it appeared to him that he had not taken quite a full advan- 
tage of that, for he saw he had hvoks above, which he supposed was 
for the purpose of sustaining the weight. The great advantage of 
this arrangement in the City of London was, that if any repairs had 
to be done to the lamp a man could climb up the post, unhitch 
the lamp, gently lift it to his shoulder, and then climb down the 

tt again. He wanted to say one word on Mr. Langdon’s costs. 
Tt they took all the electric lighting stations under his care, they 
would find they did not make a very great total, and he thought 
Mr. Langdon was to be congratulated on the excellent results 
he had obtained from these numerous small isolated stations. The 
highest figure in the total cost he had given was 4d., and the 
smallest 2°7d. Those figures were very good, and he thought, 
on the average, they compared very favourably with the cost of 
lighting stations constituted under far more favourable circumstances. 
He thought, however, this was an example of a business well con- 
ducted by people who understood that business. 


(To be continued.) 


NEW PATENTS-—1895. 


6,622. “Improved mechanism for feeding the carbons in an elec- 
tric arc lamp.” A.J. Howarp. Dated April 1st. 

6,630. “Improvements in automatic exchange systems and appa- 
ratus for telephonic and other electrical communication.” R. J. 
Urquuart. (Communicated by W. Decker, United States.) Dated 
April 1st. 
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6,649. “A system in connection with electric burglar alarms and 
other apparatus to which it is applicable.” F. Tzrrey. Dated 
April 1st. 

6,652. ‘“ Improvements in the construction of electric accumulator 
plates.” A. Durrex and B. Horus. Dated April 1st. (Complete.) 

6,654. “Improvements in telephone transmitters.” M. Korynra. 
Dated April 1st. 

6,657. ‘“ Improvements in holders for incandescence electric lamps 
for stage and like purposes.” G. Lyons and H. Brevis. Dated 
April 1st. 

6,674. “Improvements in asynchronous alternating current 
motors.” G. BreniscHkEe. Dated April 1st. 

6,681. “ Improvements in or relating to electric switches or circuit 
controllers.” J. M. Cronts. Dated April 1st.. [Date applied for 
under Patents, &c., Act, 1883, Sec. 103, September 22nd, 1894, being 
date of application in United States.] (Complete.) 

6,708. “Improvements in submarine signal and search lights for 


use on board ship in thick and foggy weather and for look-out pur- . 


poses.” J.CrarKson. Dated April 2nd. 

6,756. “An — mode of connecting the parts of a telephone 
apparatus.” A.J. Boutt. (Communicated by P. Rabbidge, Australia.) 
Dated April 2nd. (Complete.) 

6,781. “A socket for electric glow lamp.” Tae Epison & Swan 
UnitED Execrric Ligut Company, Limtrep, and C. F. Proctor. 
Dated April 2nd. (Complete.) 

6,788. ‘“ Improvements in or connected with apparatus for record- 
ing and reproducing telephonic messages.” R. K. Borie. Dated 
April 2nd. 2 

6,791. “ in and relating o-electric 
machinery.” P. R. Jackson & Co., Limirgp, J. 8. Lewis and G. 
Kemp. Dated April 2nd. ° R 

6,795. “Improvements in enclosed electric mining switches.” 
P. R. Jackson & Co., Liurrep, and J. S. Lzwis. Dated April 2nd. 

6,893. “Improvements in electrical signalli apparatus for 
marine H. H. Laxs. (Communicated by B.A. Fiske, 
United States.) Dated April 3rd. (Complete.) 

6,908. “Improvements in electric weighing apparatus.” H. 
Ricnarpson. Dated April 4th. 

6,934. “An improvement in electric glow lamps.” H.W. Hanp- 
cock and A. H. Dygzs. Dated April 4th. 

6,935. “Improvements in and connected with junction boxes for 
electric cables and the like.” §8.G.Durron. Dated April 4th. 

6,952. “A new or improved electrically opened and closed gas 
burner.” E.G. Rupen and K. L. Noren. Dated April 4th. 

6,966. “An electro-magnetic brake for railway or tramway 
vehicles.” W.Maruer. Dated April 4th. 

7,009. “Improvements in dynamo-electric machines.” J. Frntay- 
son. Dated April 5th. 

7,041. “A protecting cover for telegraph posts.” J. WoHL. 
Dated April bth. (Complete.) 

7,075. “ Improvements in and connected with electric cooking and 
heating grills and similar apparatus.” T. W. 
and & Co., Liurrzp. Dated April 6th. 

7,086. “ Automatic electric switch.” G. W. Russert, Jun., and 
A. V. Orriczr. Dated April 6th. (Complete.) 

7,107. “ Improvements in working electric arc lamps, and appa- 
ratus therefor.” J. Brocxtz. Dated April 6th. 

7,108. “Improvements in the purification of saccharine juices 
electrolytic treatment, and means employed for that purpose.” 
O. Imray. (Communicated by La Société Anonyme Raffinerie Say, 
France.) Dated April 6th. (Complete.) 

7,119. “An improved method of electrolysing sea water and the 
like for the production of disinfectants and deodorants.” H. Noxan. 
Dated April 


ABSTRAOTS 
OF PUBLISHED SPECIFICATIONS, 1894. 


10,169. Improvements in plates for voltaic batteries.” 
G. R. Bror. Dated May 25th. Fo increasing the active surface of 
the new construction of accumulator plates, the inventor makes them 
in the form of a series of bobbins, each composed of pure lead strips 
transformed in advance, and wound on a supporting core formed of 
antimonial lead, the same as the frame. The strips are embossed or 
grooved by a oe rolling process, for facilitating the penetration 
of the electrolyte, and each successive strip is separated from the 
preceding one by another strip also embossed, but having, in addi- 
tion, corrugations having for their object to facilitate the effectual 
penetration of the liquid. 2 claims. 


10,185. “ Self —— cleats for electric wires.” E. NasHoxp. 
Dated May 25th. The objects of the invention are first, to provide 
a cleat which shall be simple and inexpensive in construction, strong 
and durable, and can be readil applied to or removed from the 
ceiling or wall; and second, such a device, by means of which the 
wires can be readily strung or hung, and when placed in ition in 
w ut an ven in the quan 


10,590. “ A combined switch and holder for an electric glow lamp.” 
Tas Epison & Swan Untrep Exxcrric Licut Company, Lrp, 
and C. F. Procror. Dated May 31st. Springs have to be expanded 
by the rays of a star wheel when the wheel is turned; they offer a 
certain resistance during the first half of each quarter turn, and then 
they force the wheel through the other half, thus causing a boss 
always to complete a quarter turn and to offer resistance to any 
farther turning movement, the complete closing and opening of the 
lamp circuit being thus insured. 1 claim. 


10,594. “Improvements in or in connection with magneto-elec. 
trical telephones.” M. Frank. Dated May 3lst. Has for its object 
to arrange the magnetic circuit in such a manner as to prevent as 
much as possible loss of energy or magnetic dissipation, to reduce 
resistance in the magnetic circuit. 3 claims. 

10,660. “Improvements in or relating to incandescent electric 
lamps.” F. W. Gorsy. (Communicated by A. Neumann, of Heil- 
bronn.) Dated June lst. Has for its object to provide a shell or 
socket for the glass bulb, which equally serves as a support for the 
glass shade. 1 claim. 


12,877. “Improvements relating to the operation and control of 
steam machinery or other mechanism by means of electricity, and in 
apparatus therefor.” H. H. Lake. (Communicated from abroad by 
J. D. Williamson, jun., of Philadelphia.) Dated July 3rd. The 
object of this invention is to transmit motion between distant points 
by means of an electric current through an apparatus (which may be 
called an electric telemotor) adapted to operate the steering mechanism 
of @ vessel, a turntable, or other mechanism, especially where motion 
of an intermittent character is desired. 11 claims. 


12,972. “ Improvements in electric arc lamps and current regu- 
lators therefor.” §S. Dousrava and J. Donat. July 4th. The 
object of the present invention is to provide a powerful magnetic 
system for the direct regulating of electric arc lamps. The essential 
feature of the improvement is the use of perth open magnetic 
systems. 2 claims. 

13,358. “ Improvements relating to electrol and to apparatus 
therefor.” H. H. Lake. (Communicated from abroad 
Roberts, of Brooklyn.) Dated July 10th. The object of the appa- 
ratus is the decomposition of alkaline solutions, such, for instance, as 
chloride of sodium, containing a base and an acid radical combined 
therewith, into such base and acid, making, if desired, subsequent 
combinations in the apparatus of such separated parts. 14 claims. 

13,751. “Improvements in electric signalling apparatus.” C. A. 
Atuison. (Communicated from abroad by The Standard Electric 
Signal Company, of New York.) Dated July 17th. In this system a 
central station or office is used in which are located the working 
parts. 3 claims. 


14,290. “Improvements in electrical lampholders and similar elec- 
trical fittings.” G. Binswanczr. July 25th. Claims :— 
1. In electrical lampholders and similar electric fittings, the employ- 
ment of a volute spring or springs for making and maintaining elec- 
trical contact, substantially as described with reference to the draw- 
ings. 2. In electrical lampholders and similar electric fittings, the 
combination of a volute spring with a terminal, or the like, for hold- 
ing an electrical conductor, substantially as and for the purposes 
described with reference to the drawings. 


14,364. “ Galvanic battery.” OC. E. Buzrx. Dated July 3ist. 
Consists, essentially, in a battery cell containing an iron top-plate or 
upper electrode, and a copper bottom-plate or lower ectoole, 
together with undissolved crystals of copper sulphate and water. 
1 claim. 

16,400. ‘“ Improvements in apparatus for generating and applying 
electricity to the human body.” W.J. Nzwrton, H. J. Pursroox, 
aod H. pz Carte Hupson. Dated August 28th. Consists in apply- 
ing a belt, girdle, or wrapper of novel construction to any convenient 
part of the body, but more especially around the loins; such wrapper 
containing a dry battery or batteries connected to metallic terminals 
or electrodes, which batteries are placed in proper positions accord- 
ing to the purpose for which the application of the electricity is 
required, or the disease it is intended to cure or alleviate. 7 claims. 


16,851. “ Improvements in or to the conduit system of 
electric railways.” W. P. THompson. (A communication by O. A. 
Enholm, of New York State.) Dated September 4th. A main feed 
conductor or circuit, and a series of separate or insulated sections or 
conductors are provided, upon which the trolley wheels or contacts 


‘carried by a car are arranged to bear, each of which sections is con- 


nected with a switch mechanism whereby said sections are normally 
out of circuit with the main conductor. The successive switch 
mechanisms are connected together by devices so arranged that the 

of a car, while causing one switch to turn to bring the corre- 
sponding conductor section into circuit with the main conductor, 
operates the switch of a preceding section to throw it out of circuit 
therewith, so that only two sections will be in circuit with the main 
conductor at a time. These devices are located in a conduit beneath 
the surface of a roadbed, and the switch mechanisms are located near 
the ends of the conductor sections. 6 claims. 

17,297. “Improvements in armatures for dynamo electric 
machines.” .W. R. Laks. (Communicated from abroad by R. 
Eickemeyer, of New York State.) Dated September 11th. b 
commutated division embodies groups, or series of complete specially 
formed coils or winding sections, which, in pairs, contain an equal 
length of wire, with no two pairs, in any one group or series of pairs, 
containing the same length of wire. 7 claims. 

18,522.“ Improvements in electric arc lamps.” W.S. PaNDLETON. 
(U International Convention.) Dated March 6th. Relates to a 
rocking frame arc lamp. 8 claims. 
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